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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for highly 
efficiently producing an ethylene polymer suited for blow 
moldings, especially large blow moldings, excellent in 
creeping resistance and environmental stress cracking 
resistance(ESCR). 

SOLUTION: There are provided a catalyst for ethylene 
polymerization comprising (A) a solid catalyst component 
prepared by allowing an inorganic oxide support to carry a 
chromium compound at least a part of the chromium atoms 
of which can be converted into hexavalent chromium atoms 
when activated by firing in a non-reducing atmosphere, (B) 
a dialkylaluminum-functional-group- containing alkoxide, and 
(C) a trialkylaluminum; a method for producing an ethylene 
polymer by using the catalyst; and to obtain an ethylene 
polymer obtained by the method and suited for blow 
moldings. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A solid chromium catalyst ingredient which supports a chromium compound in 
which at least some chromium atoms serve as 6 values from the following component (A), 
(B), and (C) by carrying out calcination activation in becoming catalyst for ethylene 
system polymerization:(A) nonreducible atmosphere to an inorganic oxide carrier, (B) A 
dialkyl aluminum functional group content alkoxide, (C) trialkylaluminium. 
[Claim 2] An ingredient (B) is a general formula (1). 
[Formula 1] 




(Among a formula, R and R may be the same, or may differ from each other, and) An 
alkyl group with 1-18 carbon atoms is expressed, and R 3 and R 4 may be the same or may 
differ from each other, An alkyl group with a hydrogen atom and 1-18 carbon atoms is 
expressed respectively, and R and R may connect and may form the ring, X expresses 
an oxygen atom or a nitrogen atom, n is an integer of 1-12, and m is 1 when X is an 
oxygen atom, When X is a nitrogen atom, are 2, and R 5 expresses an alkyl group with 1- 
18 carbon atoms, or an aryl group with 6-18 carbon atoms, It may connect with R 3 or R 4 
and the ring may be formed, and when X is a nitrogen atom, the ring may be formed with 
X. It is a dialkyl aluminum functional group content alkoxide shown, and an ingredient 
(C) is a general formula (2). 
[Formula 2] 



(among a formula, R,R, and R may be the same, or may differ from each other, and 
express an alkyl group with 1-18 carbon atoms.) — the catalyst for an ethylene system 
polymerization according to claim 1 which is the trialkylaluminium shown. 
[Claim 3]The catalyst for an ethylene system polymerization according to claim 1 or 2 
acquired by contacting a solid chromium catalyst ingredient of an ingredient (A) to a 
dialkyl aluminum functional group content alkoxide of an ingredient (B), and 
trialkylaluminium of an ingredient (C). 

[Claim 4]The catalyst for an ethylene system polymerization according to any one of 
claims 1 to 3 acquired by contacting a solid chromium catalyst ingredient of an ingredient 
(A) to a dialkyl aluminum functional group content alkoxide of an ingredient (B), and 
trialkylaluminium of an ingredient (C) in an inert hydrocarbon solvent, removing a 
solvent, and drying. 

[Claim 5]After a solid chromium catalyst ingredient of an ingredient (A) contacted a 
dialkyl aluminum functional group content alkoxide of an ingredient (B) in an inert 
hydrocarbon solvent, The catalyst for an ethylene system polymerization according to 
any one of claims 1 to 4 acquired by contacting trialkylaluminium of an ingredient (C), 
removing a solvent and drying. 

[Claim 6]The catalyst for an ethylene system polymerization according to any one of 
claims 1 to 5 whose specific surface area of a solid chromium catalyst ingredient of an 
ingredient (A) is more than 350-m 2 /g. 

[Claim 7]An ingredient [ as opposed to a chromium atom of following (1) - (3):(1) 
ingredient (A) in a rate of a dialkyl aluminum functional group content alkoxide of a 
solid chromium catalyst ingredient of an ingredient (A), and an ingredient (B), and 
trialkylaluminium of an ingredient (C) ] (B). or claim 1 with which a mole ratio [ as 
opposed to 0.2-6, and (3) ingredients (B) in a sum total mole ratio / as opposed to a 
chromium atom of 0.1-5, and (2) ingredients (A) in a mole ratio of an ingredient (C) / of 
an ingredient (B) and an ingredient (C) ] of an ingredient (C) fills relation between 0.1-10 
— or. A catalyst for an ethylene system polymerization given in either of 6. 
[Claim 8] A manufacturing method of an ethylene system polymer making hydrogen live 
together and polymerizing ethylene using the catalyst for an ethylene system 
polymerization according to any one of claims 1 to 7. 

[Claim 9]Hydrogen concentration (He; mass %) and ethylene concentration (ETc; mass 
%) in the liquid phase are following formulas. : [Equation 1]A manufacturing method of 
the ethylene system polymer according to claim 8 which performs a liquid phase 
polymerization on the conditions with which the relation of 1.0x10 ' 6 <=Hc/ETc<= 1.0x10 
' 2 is filled. 

[Claim 10]Hydrogen content pressure (Hp;MPa) and an ethylene partial pressure 
(ETc;MPa) in the gaseous phase are following formulas. : [Equation 2]A manufacturing 
method of the ethylene system polymer according to claim 8 which performs a vapor 
phase polymerization on the conditions with which the relation of 1.0x10 ' 
*<=Hp/ETp<=1.0 is filled. 

[Claim 1 l]An ethylene system polymer for [ HLMFR / which is obtained by a 
manufacturing method of the ethylene system polymer according to any one of claims 8 
to 10 ] blow molding products of 0.935 - 0.955 g/cm 3 in l-100g/10 minutes, and density. 
[Claim 12] An ethylene system polymer for [ HLMFR / which is obtained by a 
manufacturing method of the ethylene system polymer according to any one of claims 8 



to 10 ] large-sized blow molding products of 0.940 - 0.950 g/cm 3 in l-15g/10 minutes, 
and density. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the manufacturing method of the catalyst 
for an ethylene system polymerization, and an ethylene system polymer. The solid 
chromium catalyst ingredient from which at least some chromium atoms serve as 6 
values by being supported by the inorganic oxide carrier and carrying out calcination 
activation in nonreducible atmosphere in more detail, It is related with the manufacturing 
method of the ethylene system polymer which polymerizes by making hydrogen coexist 
with ethylene using the catalyst for an ethylene system polymerization which consists of 
a dialkyl aluminum functional group content alkoxide and trialkylaluminium, and its 
catalyst. The ethylene system polymer obtained by this invention is excellent in creep 
resistance and environmental stress cracking resistance (it may be hereafter written as 
ESCR.), fits blow molding products, and fits large-sized blow molding products above all. 
[0002] 

[Description of the Prior Art] Although the ethylene system polymer is generally widely 
used as a resin material of various kinds of mold goods, the characteristics demanded by 
the forming process and use differ. For example, although a molecular weight is 
comparatively low for the product fabricated by injection molding process and the 
polymer which has narrow molecular weight distribution is suitable, a molecular weight 
is comparatively high for the product fabricated by blow molding, inflation molding, etc., 
and the large polymer of molecular weight distribution fits it. 

[0003 ]By being supported by the inorganic oxide carrier and conventionally, using the 
chromium catalyst (what is called a Phillips catalyst) from which at least some chromium 
atoms serve as 6 values by carrying out calcination activation in nonreducible atmosphere, 
It is publicly known that blow molding and the ethylene system polymer of large 
molecular weight distribution suitable for especially large-sized blow molding are 
obtained. 

[0004]However, much more quality improvement is demanded in recent years about the 
ethylene system polymer suitable for a gas tank and large-sized blow molding products 
like a large-sized drum. When a blow molding thing is manufactured using the ethylene 
system polymer which has the large molecular weight distribution acquired by the above- 
mentioned chromium catalyst, it is hard to say that this molded product can satisfy the 
demand of the customer who demands the physical properties which creep resistance and 
ESCR were not enough and were excellent in both the characteristics. 
[0005]Although the method of obtaining an ethylene system polymer using the catalyst 
which processed the Phillips catalyst by hydrocarbyl aluminum hydrocarbyl oxide is 
indicated by JP,51-17993,A, the disposal method by hydrocarbyl aluminum hydrocarbyl 
oxide is not specified. Although hydrogen is made to live together at the time of a 
polymerization in order to control a molecular weight, it is not indicated about raising the 
creep resistance and ESCR of a polymer which were obtained by hydrogen introduction. 
[0006]It is supported by the inorganic oxide carrier and the way at least some chromium 



atoms obtain an ethylene system polymer combining an organoaluminium compound to 
the chromium catalyst (Phillips catalyst) used as 6 values is well known by carrying out 
calcination activation in nonreducible atmosphere. Although the method of obtaining an 
ethylene system polymer using the catalyst which added trialkylaluminium to JP,36- 
22144,B at the time of the polymerization by a Phillips catalyst, or was processed by 
trialkylaluminium is indicated, It is not indicated about raising the creep resistance and 
ESCR of a polymer which were produced by making hydrogen live together at the time 
of a polymerization. 

[0007]The catalyst which becomes JP,2-105806,A from a Phillips catalyst and two kinds 
of organoaluminium compounds (a denaturation organoaluminium compound and 
hydrocarbyl aluminum hydrocarbyl oxide including aluminum-O-aluminum 
combination), The catalyst which also becomes JP,2-185506,A from a Phillips catalyst 
and two kinds of organoaluminium compounds (organoaluminium compound which has 
a denaturation organoaluminium compound and Si-O-aluminum combination including 
aluminum-O-aluminum combination). The method of using and obtaining an ethylene 
system polymer is indicated, although hydrogen is made to live together at the time of a 
polymerization in order to control a molecular weight by these methods, the creep 
resistance and ESCR of a polymer which were obtained by hydrogen introduction are 
raised - nothing is indicated if thing Seki is carried out. 
[0008] 

[Problem(s) to be Solved by the Invention] There is a technical problem of this invention 
in providing the manufacturing method of the catalyst which canceled the above- 
mentioned problem and was excellent in creep resistance and ESCR and which 
manufactures efficiently the ethylene system polymer which fitted especially blow 
molding products and fitted large-sized blow molding products above all, and the 
ethylene system polymer using the catalyst. 
[0009] 

[Means for Solving the Problem]This invention persons are supported by inorganic oxide 
carrier as a result of inquiring wholeheartedly in light of the above-mentioned problems, 
A solid chromium catalyst ingredient from which at least some chromium atoms serve as 
6 values by carrying out calcination activation in nonreducible atmosphere, Said technical 
problem was solved using a catalyst which consists of a dialkyl aluminum functional 
group content alkoxide and trialkylaluminium with a manufacturing method of an 
ethylene system polymer which polymerizes by making hydrogen coexist with ethylene. 
[0010]That is, this invention provides an ethylene system polymer for blow molding 
products of a catalyst for an ethylene system polymerization of following the [1] - [7], 
and a manufacturing method of an ethylene system polymer of - [10] and [8] [1 1] - [12]. 
[001 1][1] A solid chromium catalyst ingredient which supports a chromium compound in 
which at least some chromium atoms serve as 6 values from the following component (A), 
(B), and (C) by carrying out calcination activation in becoming catalyst for ethylene 
system polymerization:(A) nonreducible atmosphere to an inorganic oxide carrier, (B) A 
dialkyl aluminum functional group content alkoxide, (C) trialkylaluminium. 
[00 12] [2] an ingredient (B) - general formula (1) 
[Formula 3] 




(Among a formula, R 1 and R 2 may be the same, or may differ from each other, and) An 
alkyl group with 1-18 carbon atoms is expressed, and R 3 and R 4 may be the same or may 
differ from each other, An alkyl group with a hydrogen atom and 1-18 carbon atoms is 
expressed respectively, and R and R may connect and may form the ring, X expresses 
an oxygen atom or a nitrogen atom, n is an integer of 1-12, and m is 1 when X is an 
oxygen atom, When X is a nitrogen atom, are 2, and R 5 expresses an alkyl group with 1- 
18 carbon atoms, or an aryl group with 6-18 carbon atoms, It may connect with R 3 or R 4 
and the ring may be formed, and when X is a nitrogen atom, the ring may be formed with 
X. It is a dialkyl aluminum functional group content alkoxide shown, and an ingredient 
(C) is a general formula (2). 
[Formula 4] 
R 6 



^Al— R 8 (2) 
R 

(among a formula, R , R , and R may be the same, or may differ from each other, and 
express an alkyl group with 1-18 carbon atoms.) — catalyst for an ethylene system 
polymerization of the aforementioned [1] statement which is the trialkylaluminium 
shown. 

[00 13] [3] The catalyst for an ethylene system polymerization the above [1] or given in [2] 
acquired by contacting the solid chromium catalyst ingredient of an ingredient (A) to the 
dialkyl aluminum functional group content alkoxide of an ingredient (B), and the 
trialkylaluminium of an ingredient (C). 

[4] The solid chromium catalyst ingredient of an ingredient (A) is contacted to the dialkyl 
aluminum functional group content alkoxide of an ingredient (B), and the 
trialkylaluminium of an ingredient (C) in an inert hydrocarbon solvent, The above [1] 
acquired by removing a solvent and drying thru/or the catalyst for an ethylene system 
polymerization given in either of [3], 

[00 14] [5] After the solid chromium catalyst ingredient of the ingredient (A) contacted the 
dialkyl aluminum functional group content alkoxide of the ingredient (B) in the inert 
hydrocarbon solvent, The above [1] acquired by contacting the trialkylaluminium of an 
ingredient (C), removing a solvent and drying thru/or the catalyst for an ethylene system 
polymerization given in either of [4]. 

[6] The above [1] whose specific surface area of a solid chromium catalyst ingredient of 
an ingredient (A) is more than 350-m 2 /g thru/or a catalyst for an ethylene system 
polymerization given in either of [5]. 

[0015][7] An ingredient [ as opposed to a chromium atom of following (1) - (3):(1) 
ingredient (A) in a rate of a dialkyl aluminum functional group content alkoxide of a 
solid chromium catalyst ingredient of an ingredient (A), and an ingredient (B), and 
trialkylaluminium of an ingredient (C) ] (B). or the above [1] which a mole ratio [ as 



opposed to 0.2-6, and (3) ingredients (B) in a sum total mole ratio / as opposed to a 
chromium atom of 0.1-5, and (2) ingredients (A) in a mole ratio of an ingredient (C) / of 
an ingredient (B) and an ingredient (C) ] of an ingredient (C) fulfills for relation between 
0.1-10 - or. A catalyst for an ethylene system polymerization given in either of [6]. 
[0016][8] A manufacturing method of an ethylene system polymer making hydrogen live 
together using the above [1] thru/or a catalyst for an ethylene system polymerization 
given in either of [7], and polymerizing ethylene. 

[00 17] [9] Hydrogen concentration (He; mass %) and ethylene concentration (ETc; mass 
%) in the liquid phase are following formulas. : [Equation 3]A manufacturing method of 
the ethylene system polymer of the aforementioned [8] statement which performs a liquid 
phase polymerization on the conditions with which the relation of 1 .0x10 " 
*<=Hc/ETc<=l .0x1 0 - 2 is filled. 

[0018][10] Hydrogen content pressure (Hp;MPa) and an ethylene partial pressure 
(ETc;MPa) in the gaseous phase are following formulas. : [Equation 4] A manufacturing 
method of the ethylene system polymer of the aforementioned [8] statement which 
performs a vapor phase polymerization on the conditions with which the relation of 
1 .0x1 0 - 4 <=Hp/ETp<=l .0 is filled. 

[001 9] [1 1] The ethylene system polymer for [ HLMFR / which is obtained by the 
manufacturing method of an ethylene system polymer the above [8] thru/or given in 
either of [10] ] the blow molding products of 0.935 - 0.955 g/cm 3 in l-100g/10 minutes, 
and density. 

[12] The ethylene system polymer for [ HLMFR / which is obtained by the 
manufacturing method of an ethylene system polymer the above [8] thru/or given in 
either of [10] ] the large-sized blow molding products of 0.940 - 0.950 g/cm in l-15g/10 
minutes, and density. 

[0020]Hereafter, this invention is explained concretely. 

[Ingredient (A): solid chromium catalyst ingredient] the solid chromium catalyst 
ingredient ingredient (A) of this invention, By being supported by the inorganic oxide 
carrier and carrying out calcination activation in nonreducible atmosphere, it is a solid 
chromium catalyst ingredient used as 6 values, and generally at least some chromium 
atoms are known as a Phillips catalyst, and are publicly known. The outline of this 
catalyst M. P. McDaniel work, Advances in Catalysis, Volume33, 47 pages, 1985, and 
Academic Press Inc., M. P. McDaniel work, Handbook of Heterogeneous Catalysis, 2400 
pages, 1997, and VCH, M. B. Welch work and Handbook ofPolyolefins : It is indicated 
in articles, such as Marcel Dekker, Synthesis and Properties, 21 pages, and 1993. 
[0021] As an inorganic oxide carrier, an oxide of the periodic table 2nd, 4 and 13, or 14 
fellows' metal is preferred. Specifically, magnesia, a titania, zirconia, alumina, silica, 
doria, a silica titania, silica zirconia, silica alumina, or these mixtures are mentioned. 
Silica, a silica titania, silica zirconia, and silica alumina are especially preferred. In the 
case of a silica titania, silica zirconia, and silica alumina, what was contained 1 to 5% still 
more preferably is preferably used for titanium, a zirconium, or aluminium atoms 0.5 to 
7% 0.2 to 10% as metallic components other than silica. A process of a carrier suitable 
for these ingredients (A), a physical property, and the feature, C. E. Marsden work, 
Preparation of Catalysts, Volume V, 215 pages, 1991, and Elsevier Science Publishers, C. 
It is indicated in articles in E. Marsden work, Plastics, Rubber and Composites 
Processing and Applications, Volume 21, 193 pages, 1994, etc. [0022]In this invention, it 



is preferred that specific surface area of an ingredient (A) chooses [ more than 370 m 2 /g ] 
a carrier preferably in more than 350-m 2 /g so that it may become more than 400-m 2 /g still 
more preferably after being calcination activated in nonreducible atmosphere mentioned 
later. When specific surface area is less than 350-m 2 /g, a fall of ethylene polymerization 
activity takes place easily as a sum total mole ratio of an ingredient (B) and an ingredient 
(C) to a chromium atom of an ingredient (A) becomes high. 
[0023]a carrier used for a general ingredient (A) as pore volume ~ the same - 0.5- 
3.0cm 3 /g - desirable - 0.7-2.7cm 3 /g ~ a thing of the range of 1.0 - 2.5-cm 3 /g is used still 
more preferably. 10-200 micrometers of things [ 20-150 micrometers of] of the range of 
30-100 micrometers are preferably used still more preferably like a carrier used for a 
general ingredient (A) as mean particle diameter. The above-mentioned inorganic oxide 
carrier is made to support a chromium compound. 

[0024] As a chromium compound, at least some chromium atoms should just be the 
compounds used as 6 values by carrying out calcination activation in nonreducible 
atmosphere after support, Chrome oxide is begun and a halogenide of chromium, a oxy 
halogenide, chromate salt, dichromate, a nitrate, carboxylate, sulfate, a chromium 1,3- 
diketo compound, chromate, etc. are mentioned. As an example, chromium trioxide, a 
chromium(III) chloride, a chromyl chloride, potassium chromate, Ammonium chromate, 
potassium dichromate, chromium nitrate, a chromium sulfate, Chromium acetate, tris(2- 
ethylhexanoate) chromium, chromium acetylacetonate, bis(tert-butyl)chromate, etc. are 
mentioned, and chromium trioxide, chromium acetate, and chromium acetylacetonate are 
especially preferred. Even when chromium acetate and a chromium compound which has 
an organic group like chromium acetylacetonate are used, An organic group portion 
burns by calcination activation in nonreducible atmosphere mentioned later, It reacts to a 
hydroxyl group on the surface of an inorganic oxide carrier like a case where chromium 
trioxide is used eventually, it is known that at least some chromium atoms serve as 6 
values, and are fixed with structure of chromate (V. J. Ruddick work, J. Phys. Chem., and 
Volume 100 - 1 1062 pages in 1996.) S. M. Augustine work, J. Catal., Volume 161, 641 
pages, and 1996. [0025]Support of the above-mentioned chromium compound to an 
inorganic oxide carrier can be performed by publicly known methods, such as being 
impregnated, solvent distilling off, and sublimation, and what is necessary is just to use a 
suitable method according to a kind of chromium compound to be used. Quantity of a 
chromium compound to support is 0.5 to 1.5% still more preferably 0.3 to 1.7% 
preferably 0.2 to 2.0% to a carrier as a chromium atom. 

[0026]It calcinates after support of a chromium compound and activation is performed. 
Although activation is performed under nonreducible atmosphere which does not contain 
moisture substantially, for example, oxygen, and air, inactive gas may live together. It 
carries out under a flow state using air which molecular sieves etc. were circulated and 
was fully dried preferably, calcination activation - 400-900 ** - desirable - 450-850 ** 
- further ~ desirable ~ temperature of 500-800 ** - 30 minutes - 48 hours — it carries 
out still more preferably preferably for 2 hours - 12 hours for 1 hour - 24 hours. At least 
some chromium atoms of a chromium compound supported by inorganic oxide carrier by 
this oxidize to 6 values, and it is chemically fixed on a carrier. 

[0027] Although a solid chromium catalyst ingredient (A) is obtained by the above, In this 
invention, before calcination activation before chromium compound support and after 
chromium compound support, the titanium alkoxides like titanium tetraisopropoxide. The 



zirconium alkoxides like zirconiumtetrabutoxide. The aluminum alkoxides like aluminum 
tributoxide. Add and metal alkoxides, an organic metallic compound, fluoride content 
salts like ammonium fluorosilicate which are ******(ed) by the organic aluminium like 
trialkylaluminium, and the organic magnesium like dialkylmagnesium Ethylene 
polymerization activity, A publicly known method of adjusting copolymeric [ with alpha 
olefin ], a molecular weight of an ethylene system polymer obtained, and molecular 
weight distribution may be used together. An organic group portion burns by calcination 
activation in nonreducible atmosphere, these metal alkoxides or organic metallic 
compounds oxidize to a titania, zirconia, alumina, or a metallic oxide like magnesia, and 
it is contained in a catalyst. In the case of fluoride content salts, an inorganic oxide carrier 
is fluorinated. 

[0028]These methods C. E. Marsden work, Plastics, Rubber and Composites Processing 
and Applications, Volume 21, 193 pages, and 1994, T. Pullukat work, J. Polym. Sci., 
Polym. Chem. Ed., Volume 18, 2857 pages, and 1980, M. P. McDaniel work, J. Catal., 
Volume 82, 1 18 pages, and 1983, It is indicated in articles, such as JP,64-6207,B, JP,57- 
198705,A, JP,4-10483,B, JP,44-25695,B, JP,52-96686,A, JP,53-39992,A, and JP,49- 
3 8986, A. [0029] [Ingredient (B):dialkyl aluminum functional group content alkoxide] a 
dialkyl aluminum functional group content alkoxide of an ingredient (B) used by this 
invention, It is a dialkyl aluminium compound which has an alkoxide group containing 
functional groups, such as an alkoxy group, an aryloxy group, a tetrahydrofuranyl group, 
a tetrahydropyranyl group, a dialkylamino group, a diaryl amino group, a pyrrolidinyl 
group, and a piperidinyl group, and is a general formula (1) especially. 
[Formula 5] 

Al — O-HC 

* u 

(Among a formula, R 1 and R 2 may be the same, or may differ from each other, and) An 
alkyl group with 1-18 carbon atoms is expressed, and R 3 and R 4 may be the same or may 
differ from each other, An alkyl group with a hydrogen atom and 1-18 carbon atoms is 
expressed, and R 3 and R 4 may connect and may form the ring, X expresses an oxygen 
atom or a nitrogen atom, and n is an integer of 1-12, m is 2, when X is an oxygen atom 
and 1 and X are nitrogen atoms, and R 5 may express an alkyl group with 1-18 carbon 
atoms, or an aryl group with 6-18 carbon atoms, may connect with R 3 or R 4 , and may 
form the ring. When X is a nitrogen atom, R 5 may form the ring containing X. The 
dialkyl aluminum functional group content alkoxide shown is preferred. Even when this 
compound is independent in conventional technology, there is no example used also in 
the form where it is used together with other organoaluminium compounds, combining 
the Phillips catalyst, and it is one of the most important points of this invention. In this 
invention, instead of a dialkyl aluminum functional group content alkoxide, When the 
dialkyl aluminum alkoxide which does not contain a functional group which is used by 
conventional technology is used, compared with the case where a dialkyl aluminum 
functional group content alkoxide is used, creep resistance and ESCR are inferior also 
under the polymerization conditions which make hydrogen coexist with ethylene. 




Although the details of this reason are unknown, the functional group portion of an 
ingredient (B) configurates in the chromium active spot, and it thinks because the 
reactivity of the active spot is changed. 

[0030]As an example of R 1 and R 2 , methyl, ethyl, n-propyl, isopropyl, n-bu^l, isobutyl, 
pentyl, hexyl, octyl, decyl, dodecyl, etc. are mentioned. As an example of R and R , 
hydrogen, methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, pentyl, hexyl, octyl, decyl, 
dodecyl, etc. are mentioned. Cyclopentyl, cyclohexyl, cyclooctyl, etc. are mentioned as 
an example in a case of R 3 and R 4 connecting and forming a ring. As an example of R 5 , 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, pentyl, hexyl, octyl, decyl, dodecyl, 
phenyl, tolyl, xylyl, naphthyl, anthracenyl, etc. are mentioned. Tetrahydrofuranyl, 
tetrahydropyranyl, pyrrolidinyl, piperidinyl one, etc. are mentioned as an example when 
R 5 connects with R or R 4 and forms a ring. Pyrrolidinyl, piperidinyl one, etc. are 
mentioned as an example when X is a nitrogen atom and R forms a ring containing X. 
[0031]HLMFR for l-15g/10 minutes as an example of an ethylene system polymer 
ingredient (B) in which an ethylene system polymer for large-sized blow molding 
products of 0.940 - 0.950 g/cm 3 in density is obtained, A dialkyl aluminum alkoxy 
alkoxide, a dialkyl aluminum aryloxy alkoxide, Dialkyl aluminum tetrahydro 
FURANOKISHIDO, dialkyl aluminum tetrahydro PIRANOKISHIDO, A dialkyl 
aluminum tetrahydrofuranyl alkoxide, a dialkyl aluminum tetrahydropyranyl alkoxide, A 
dialkyl aluminum dialkylamino alkoxide, a dialkyl ARUMINIUMUJI arylamino alkoxide, 
Dialkyl aluminum N-alkyl pyrrolidino KISHIDO, dialkyl aluminum N-alkyl piperidino 
KISHIDO, A dialkyl aluminum N-alkyl pyrrolidinyl alkoxide, A dialkyl aluminum N- 
alkyl piperidinyl alkoxide, a dialkyl aluminum 1 -pyrrolidine alkoxide, and a dialkyl 
aluminum 1-piperidine alkoxide are mentioned, and especially A dialkyl aluminum 
alkoxy alkoxide, A dialkyl aluminum tetrahydrofuranyl alkoxide, a dialkyl aluminum 
dialkylamino alkoxide, and a dialkyl aluminum 1 -pyrrolidine alkoxide are preferred. 
[0032] As an example of a dialkyl aluminum alkoxy alkoxide, Dimethylaluminum 
methoxy ethoxide, dimethylaluminum methoxy n-propoxide, Dimethylaluminum 
methoxy n-butoxide, dimethylaluminum methoxy HEKISHIRUOKISHIDO, 
Dimethylaluminum methoxy OKUCHIRUOKISHIDO, dimethylaluminum 
ethoxyethoxide, dimethylaluminum ethoxy n-propoxide, dimethylaluminum ethoxy n- 
butoxide, dimethylaluminum ethoxy HEKISHIRUOKISHIDO, 
[0033]Dimethylaluminum ethoxy OKUCHIRUOKISHIDO, dimethylaluminum n- 
propoxyethoxide, Dimethylaluminum n-propoxy n-propoxide, dimethylaluminum n- 
propoxy n-butoxide, Dimethylaluminum n-propoxyhexyloxide, dimethylaluminum n- 
propoxyoctyloxide, Dimethylaluminum isopropoxy ethoxide, dimethylaluminum 
isopropoxy n-propoxide, Dimethylaluminum isopropoxy n-butoxide, dimethylaluminum 
isopropoxy HEKISHIRUOKISHIDO, Dimethylaluminum isopropoxy 
OKUCHIRUOKISHIDO, dimethylaluminum n-butoxyethoxide, dimethylaluminum n- 
butoxy n-propoxide, dimethylaluminum n-butoxy n-butoxide, [0034]Dimethylaluminum 
n-butoxyhexyloxide, dimethylaluminum n-butoxyoctyloxide, Dimethylaluminum 
isobutoxyethoxide, dimethylaluminum isobutoxy n-propoxide, Dimethylaluminum 
isobutoxy n-butoxide, dimethylaluminum isobutoxy HEKISHIRUOKISHIDO, 
Dimethylaluminum isobutoxy OKUCHIRUOKISHIDO, dimethylaluminum hexyloxy 
ethoxide, Dimethylaluminum hexyloxy n-propoxide, dimethylaluminum hexyloxy n- 
butoxide, Dimethylaluminum hexyloxy HEKISHIRUOKISHIDO, dimethylaluminum 



hexyloxy OKUCHIRUOKISHIDO, dimethylaluminum octyloxy ethoxide, 
[0035]Dimethylaluminum octyloxy n-propoxide, dimethylaluminum octyloxy n-butoxide, 
Dimethylaluminum octyloxy HEKISHIRUOKISHIDO, dimethylaluminum octyloxy 
OKUCHIRUOKISHIDO, Diethylaluminum methoxy ethoxide, diethylaluminum 
methoxy n-propoxide, Diethylaluminum methoxy n-butoxide, diethylaluminum methoxy 
HEKISHIRUOKISHIDO, Diethylaluminum methoxy OKUCHIRUOKISHIDO, 
diethylaluminum ethoxyethoxide, Diethylaluminum ethoxy n-propoxide, 
diethylaluminum ethoxy n-butoxide, diethylaluminum ethoxy HEKISHIRUOKISHIDO, 
diethylaluminum ethoxy OKUCHIRUOKISHIDO, [0036]Diethylaluminum n- 
propoxyethoxide, diethylaluminum n-propoxy n-propoxide, Diethylaluminum n-propoxy 
n-butoxide, diethylaluminum n-propoxyhexyloxide, Diethylaluminum n- 
propoxyoctyloxide, diethylaluminum isopropoxy ethoxide, Diethylaluminum isopropoxy 
n-propoxide, diethylaluminum isopropoxy n-butoxide, Diethylaluminum isopropoxy 
HEKISHIRUOKISHIDO, diethylaluminum isopropoxy OKUCHIRUOKISHIDO, 
diethylaluminum n-butoxyethoxide, diethylaluminum n-butoxy n-propoxide, 
diethylaluminum n-butoxy n-butoxide, [0037]Diethylaluminum n-butoxyhexyloxide, 
diethylaluminum n-butoxyoctyloxide, Diethylaluminum isobutoxyethoxide, 
diethylaluminum isobutoxy n-propoxide, Diethylaluminum isobutoxy n-butoxide, 
diethylaluminum isobutoxy HEKISHIRUOKISHIDO, Diethylaluminum isobutoxy 
OKUCHIRUOKISHIDO, diethylaluminum hexyloxy ethoxide, Diethylaluminum 
hexyloxy n-propoxide, diethylaluminum hexyloxy n-butoxide, Diethylaluminum 
hexyloxy HEKISHIRUOKISHIDO, diethylaluminum hexyloxy OKUCHIRUOKISHIDO, 
diethylaluminum octyloxy ethoxide, [0038]Diethylaluminum octyloxy n-propoxide, 
diethylaluminum octyloxy n-butoxide, Diethylaluminum octyloxy 
HEKISHIRUOKISHIDO, diethylaluminum octyloxy OKUCHIRUOKISHIDO, JI n- 
propylaluminum methoxy ethoxide, JI n-propylaluminum methoxy n-propoxide, JI n- 
propylaluminum methoxy n-butoxide, JI n-propylaluminum methoxy 
HEKISHIRUOKISHIDO, JI n-propylaluminum methoxy OKUCHIRUOKISHIDO, JI n- 
propylaluminum ethoxyethoxide, JI n-propylaluminum ethoxy n-propoxide, JI n- 
propylaluminum ethoxy n-butoxide, JI n-propylaluminum ethoxy 
HEKISHIRUOKISHIDO, JI n-propylaluminum ethoxy OKUCHIRUOKISHIDO, 
[0039]JI n-propylaluminum n-propoxyethoxide, JI n-propylaluminum n-propoxy n- 
propoxide, JI n-propylaluminum isopropoxy n-propoxide, JI n-propylaluminum n- 
propoxy n-butoxide, JI n-propylaluminum isopropoxy n-butoxide, JI n-propylaluminum 
n-propoxyhexyloxide, JI n-propylaluminum isopropoxy HEKISHIRUOKISHIDO, JI n- 
propylaluminum n-propoxyoctyloxide, JI n-propylaluminum isopropoxy 
OKUCHIRUOKISHIDO, JI n-propylaluminum n-butoxyethoxide, JI n-propylaluminum 
n-butoxy n-propoxide, JI n-propylaluminum n-butoxy n-butoxide, JI n-propylaluminum 
n-butoxyhexyloxide, JI n-propylaluminum n-butoxyoctyloxide, [0040] JI n- 
propylaluminum isobutoxyethoxide, JI n-propylaluminum isobutoxy n-propoxide, JI n- 
propylaluminum isobutoxy n-butoxide, JI n-propylaluminum isobutoxy 
HEKISHIRUOKISHIDO, JI n-propylaluminum isobutoxy OKUCHIRUOKISHIDO, JI 
n-propylaluminum hexyloxy ethoxide, JI n-propylaluminum hexyloxy n-propoxide, JI n- 
propylaluminum hexyloxy n-butoxide, JI n-propylaluminum hexyloxy 
HEKISHIRUOKISHIDO, JI n-propylaluminum hexyloxy OKUCHIRUOKISHIDO, JI n- 
propylaluminum octyloxy ethoxide, JI n-propylaluminum octyloxy n-propoxide, JI n- 



propylaluminum octyloxy n-butoxide, [004 1]JI n-propylaluminum octyloxy 
HEKISHIRUOKISHIDO, JI n-propylaluminum octyloxy OKUCHIRUOKISHIDO, Di-n- 
butyl aluminum methoxy ethoxide, di-n-butyl aluminum methoxy n-propoxide, Di-n- 
butyl aluminum methoxy n-butoxide, di-n-butyl aluminum methoxy hexyloxide, Di-n- 
butyl aluminum methoxy octyloxide, di-n-butyl aluminum ethoxyethoxide, Di-n-butyl 
aluminum ethoxy n-propoxide, di-n-butyl aluminum ethoxy n-butoxide, Di-n-butyl 
aluminum ethoxyhexyloxide, di-n-butyl aluminum ethoxyoctyloxide, di-n-butyl 
aluminum n-propoxyethoxide, di-n-butyl aluminum n-propoxy n-propoxide 5 [0042]Di-n- 
butyl aluminum n-propoxy n-butoxide, di-n-butyl aluminum n-propoxyhexyloxide, Di-n- 
butyl aluminum n-propoxyoctyloxide, di-n-butyl aluminum isopropoxy ethoxide, Di-n- 
butyl aluminum isopropoxy n-propoxide, di-n-butyl aluminum isopropoxy n-butoxide, 
Di-n-butyl aluminum isopropoxy hexyloxide, di-n-butyl aluminum isopropoxy octyloxide, 
Di-n-butyl aluminum n-butoxyethoxide, di-n-butyl aluminum n-butoxy n-propoxide, Di- 
n-butyl aluminum n-butoxy n-butoxide, di-n-butyl aluminum n-butoxyhexyloxide, di-n- 
butyl aluminum n-butoxyoctyloxide, [0043]Di-n-butyl aluminum isobutoxyethoxide, di- 
n-butyl aluminum isobutoxy n-propoxide, Di-n-butyl aluminum isobutoxy n-butoxide, di- 
n-butyl aluminum isobutoxyhexyloxide, Di-n-butyl aluminum isobutoxyoctyloxide, di-n- 
butyl aluminum hexyloxy ethoxide, Di-ri-butyl aluminum hexyloxy n-propoxide, di-n- 
butyl aluminum hexyloxy n-butoxide, Di-n-butyl aluminum hexyloxy hexyloxide, di-n- 
butyl aluminum hexyloxy octyloxide, di-n-butyl aluminum octyloxy ethoxide, di-n-butyl 
aluminum octyloxy n-propoxide, [0044]Di-n-butyl aluminum octyloxy n-butoxide, di-n- 
butyl aluminum octyloxy hexyloxide, Di-n-butyl aluminum octyloxy octyloxide, 
diisobutylaluminum methoxy ethoxide, Diisobutylaluminum methoxy n-propoxide, 
diisobutylaluminum methoxy n-butoxide, Diisobutylaluminum methoxy 
HEKISHIRUOKISHIDO, diisobutylaluminum methoxy OKUCHIRUOKISHIDO, 
Diisobutylaluminum ethoxyethoxide, diisobutylaluminum ethoxy n-propoxide, 
Diisobutylaluminum ethoxy n-butoxide, diisobutylaluminum ethoxy 
HEKISHIRUOKISHIDO, Diisobutylaluminum ethoxy OKUCHIRUOKISHIDO, 
diisobutylaluminum n-propoxyethoxide, diisobutylaluminum n-propoxy n-propoxide, 
[0045]Diisobutylaluminum n-propoxy n-butoxide, diisobutylaluminum n- 
propoxyhexyloxide, Diisobutylaluminum n-propoxyoctyloxide, diisobutylaluminum 
isopropoxy ethoxide, Diisobutylaluminum isopropoxy n-propoxide, diisobutylaluminum 
isopropoxy n-butoxide, Diisobutylaluminum isopropoxy HEKISHIRUOKISHIDO, 
diisobutylaluminum isopropoxy OKUCHIRUOKISHIDO, Diisobutylaluminum n- 
butoxyethoxide, diisobutylaluminum n-butoxy n-propoxide, Diisobutylaluminum n- 
butoxy n-butoxide, diisobutylaluminum n-butoxyhexyloxide, diisobutylaluminum n- 
butoxyoctyloxide, diisobutylaluminum isobutoxyethoxide, [0046]Diisobutylaluminum 
isobutoxy n-propoxide, diisobutylaluminum isobutoxy n-butoxide, Diisobutylaluminum 
isobutoxy HEKISHIRUOKISHIDO, diisobutylaluminum isobutoxy 
OKUCHIRUOKISHIDO, Diisobutylaluminum hexyloxy ethoxide, diisobutylaluminum 
hexyloxy n-propoxide, Diisobutylaluminum hexyloxy n-butoxide, diisobutylaluminum 
hexyloxy HEKISHIRUOKISHIDO, Diisobutylaluminum hexyloxy 
OKUCHIRUOKISHIDO, diisobutylaluminum octyloxy ethoxide, Diisobutylaluminum 
octyloxy n-propoxide, diisobutylaluminum octyloxy n-butoxide, diisobutylaluminum 
octyloxy HEKISHIRUOKISHIDO, [0047]Diisobutylaluminum octyloxy 
OKUCHIRUOKISHIDO, dihexylaluminum methoxy ethoxide, Dihexylaluminum 



methoxy n-propoxide, dihexylaluminum methoxy n-butoxide, Dihexylaluminum 
methoxy HEKISHIRUOKISHIDO, dihexylaluminum methoxy OKUCHIRUOKISHIDO, 
Dihexylaluminum ethoxyethoxide, dihexylaluminum ethoxy n-propoxide, 
Dihexylaluminum ethoxy n-butoxide, dihexylaluminum ethoxy HEKISHIRUOKISHIDO, 
Dihexylaluminum ethoxy OKUCHIRUOKISHIDO, dihexylaluminum n- 
propoxyethoxide, dihexylaluminum n-propoxy n-propoxide, dihexylaluminum n-propoxy 
n-butoxide, [0048]Dihexylaluminum n-propoxyhexyloxide, dihexylaluminum n- 
propoxyoctyloxide, Dihexylaluminum isopropoxy ethoxide, dihexylaluminum 
isopropoxy n-propoxide, Dihexylaluminum isopropoxy n-butoxide, dihexylaluminum 
isopropoxy HEKISHIRUOKISHIDO, Dihexylaluminum isopropoxy 
OKUCHIRUOKISHIDO, dihexylaluminum n-butoxyethoxide, Dihexylaluminum n- 
butoxy n-propoxide, dihexylaluminum n-butoxy n-butoxide, Dihexylaluminum n- 
butoxyhexyloxide, dihexylaluminum n-butoxyoctyloxide, dihexylaluminum 
isobutoxyethoxide, [0049]Dihexylaluminum isobutoxy n-propoxide, dihexylaluminum 
isobutoxy n-butoxide, Dihexylaluminum isobutoxy HEKISHIRUOKISHIDO, 
dihexylaluminum isobutoxy OKUCHIRUOKISHIDO, Dihexylaluminum hexyloxy 
ethoxide, dihexylaluminum hexyloxy h-propoxide, Dihexylaluminum hexyloxy n- 
butoxide, dihexylaluminum hexyloxy HEKISHIRUOKISHIDO, Dihexylaluminum 
hexyloxy OKUCHIRUOKISHIDO, dihexylaluminum octyloxy ethoxide, 
Dihexylaluminum octyloxy n-propoxide, dihexylaluminum octyloxy n-butoxide, 
dihexylaluminum octyloxy HEKISHIRUOKISHIDO, [0050]Dihexylaluminum octyloxy 
OKUCHIRUOKISHIDO, dioctylaluminum methoxy ethoxide, Dioctylaluminum 
methoxy n-propoxide, dioctylaluminum methoxy n-butoxide, Dioctylaluminum methoxy 
HEKISHIRUOKISHIDO, dioctylaluminum methoxy OKUCHIRUOKISHIDO, 
Dioctylaluminum ethoxyethoxide, dioctylaluminum ethoxy n-propoxide, 
Dioctylaluminum ethoxy n-butoxide, dioctylaluminum ethoxy HEKISHIRUOKISHIDO, 
Dioctylaluminum ethoxy OKUCHIRUOKISHIDO, dioctylaluminum n-propoxyethoxide, 
dioctylaluminum n-propoxy n-propoxide, dioctylaluminum n-propoxy n-butoxide, 
[0051]Dioctylaluminum n-propoxyhexyloxide, dioctylaluminum n-propoxyoctyloxide, 
Dioctylaluminum isopropoxy ethoxide, dioctylaluminum isopropoxy n-propoxide, 
Dioctylaluminum isopropoxy n-butoxide, dioctylaluminum isopropoxy 
HEKISHIRUOKISHIDO, Dioctylaluminum isopropoxy OKUCHIRUOKISHIDO, 
dioctylaluminum n-butoxyethoxide, Dioctylaluminum n-butoxy n-propoxide, 
dioctylaluminum n-butoxy n-butoxide, Dioctylaluminum n-butoxyhexyloxide, 
dioctylaluminum n-butoxyoctyloxide, dioctylaluminum isobutoxyethoxide, 
dioctylaluminum isobutoxy n-propoxide, [0052]Dioctylaluminum isobutoxy n-butoxide, 
dioctylaluminum isobutoxy HEKISHIRUOKISHIDO, Dioctylaluminum isobutoxy 
OKUCHIRUOKISHIDO, dioctylaluminum hexyloxy ethoxide, Dioctylaluminum 
hexyloxy n-propoxide, dioctylaluminum hexyloxy n-butoxide, Dioctylaluminum 
hexyloxy HEKISHIRUOKISHIDO, dioctylaluminum hexyloxy OKUCHIRUOKISHIDO, 
Dioctylaluminum octyloxy ethoxide, dioctylaluminum octyloxy n-propoxide, 
Dioctylaluminum octyloxy n-butoxide, dioctylaluminum octyloxy 
HEKISHIRUOKISHIDO, dioctylaluminum octyloxy OKUCHIRUOKISHIDO, etc. are 
mentioned, and it is especially, [0053]Dimethylaluminum methoxy ethoxide, 
diethylaluminum methoxy ethoxide, JI n-propylaluminum methoxy ethoxide, di-n-butyl 
aluminum methoxy ethoxide, diisobutylaluminum methoxy ethoxide, dihexylaluminum 



methoxy ethoxide, and dioctylaluminum methoxy ethoxide are preferred. 
[0054]As an example of a dialkyl aluminum aryloxy alkoxide, Dimethylaluminum 
phenoxyethoxide, dimethylaluminum phenoxy n-propoxide, Dimethylaluminum phenoxy 
n-butoxide, dimethylaluminum phenoxy HEKISHIRUOKISHIDO, Dimethylaluminum 
phenoxy OKUCHIRUOKISHIDO, diethylaluminum phenoxyethoxide, Diethylaluminum 
phenoxy n-propoxide, diethylaluminum phenoxy n-butoxide, Diethylaluminum phenoxy 
HEKISHIRUOKISHIDO, diethylaluminum phenoxy OKUCHIRUOKISHIDO, JI n- 
propylaluminum phenoxyethoxide, JI n-propylaluminum phenoxy n-propoxide, JI n- 
propylaluminum phenoxy n-butoxide, JI n-propylaluminum phenoxy 
HEKISHIRUOKISHIDO, JI n-propylaluminum phenoxy OKUCHIRUOKISHIDO, di-n- 
butyl aluminum phenoxyethoxide, Di-n-butyl aluminum phenoxy n-propoxide, di-n-butyl 
aluminum phenoxy n-butoxide, di-n-butyl aluminum phenoxyhexyloxide, [0055]Di-n- 
butyl aluminum phenoxyoctyloxide, diisobutylaluminum phenoxyethoxide, 
Diisobutylaluminum phenoxy n-propoxide, diisobutylaluminum phenoxy n-butoxide, 
Diisobutylaluminum phenoxy HEKISHIRUOKISHIDO, diisobutylaluminum phenoxy 
OKUCHIRUOKISHIDO, Dihexylaluminum phenoxyethoxide, dihexylaluminum 
phenoxy n-propoxide, Dihexylaluminum phenoxy n-butoxide, dihexylaluminum phenoxy 
HEKISHIRUOKISHIDO, Dihexylaluminum phenoxy OKUCHIRUOKISHIDO, 
dioctylaluminum phenoxyethoxide, Dioctylaluminum phenoxy n-propoxide, 
dioctylaluminum phenoxy n-butoxide, dioctylaluminum phenoxy 
HEKISHIRUOKISHIDO, dioctylaluminum phenoxy OKUCHIRUOKISHIDO, etc. are 
mentioned. 

[0056] As an example of dialkyl aluminum tetrahydro FURANOKISHIDO, 
Dimethylaluminum 2-tetrahydro flannel KISHIDO, diethylaluminum 2-tetrahydro flannel 
KISHIDO, JI n-propylaluminum 2-tetrahydro flannel KISHIDO, di-n-butyl aluminum 2- 
tetrahydro flannel KISHIDO, Diisobutylaluminum 2-tetrahydro flannel KISHIDO, 
dihexylaluminum 2-tetrahydro flannel KISHIDO, Dioctylaluminum 2-tetrahydro flannel 
KISHIDO, dimethylaluminum 3-tetrahydro flannel KISHIDO, Diethylaluminum 3- 
tetrahydro flannel KISHIDO, JI n-propylaluminum 3-tetrahydro flannel KISHIDO, Di-n- 
butyl aluminum 3-tetrahydro flannel KISHIDO, diisobutylaluminum 3-tetrahydro flannel 
KISHIDO, dihexylaluminum 3-tetrahydro flannel KISHIDO, dioctylaluminum 3- 
tetrahydro flannel KISHIDO, etc. are mentioned. 

[0057]As an example of dialkyl aluminum tetrahydro PIRANOKISHIDO, 
Dimethylaluminum 2-tetrahydro PIRANOKISHIDO, diethylaluminum 2-tetrahydro 
PIRANOKISHIDO, JI n-propylaluminum 2-tetrahydro PIRANOKISHIDO, di-n-butyl 
aluminum 2-tetrahydro PIRANOKISHIDO, Diisobutylaluminum 2-tetrahydro 
PIRANOKISHIDO, dihexylaluminum 2-tetrahydro PIRANOKISHIDO, 
Dioctylaluminum 2-tetrahydro PIRANOKISHIDO, dimethylaluminum 3-tetrahydro 
PIRANOKISHIDO, Diethylaluminum 3-tetrahydro PIRANOKISHIDO, JI n- 
propylaluminum 3-tetrahydro PIRANOKISHIDO, di-n-butyl aluminum 3-tetrahydro 
PIRANOKISHIDO, [0058]Diisobutylaluminum 3-tetrahydro PIRANOKISHIDO, 
dihexylaluminum 3-tetrahydro PIRANOKISHIDO, Dioctylaluminum 3-tetrahydro 
PIRANOKISHIDO, dimethylaluminum 4-tetrahydro PIRANOKISHIDO, 
Diethylaluminum 4-tetrahydro PIRANOKISHIDO, JI n-propylaluminum 4-tetrahydro 
PIRANOKISHIDO, Di-n-butyl aluminum 4-tetrahydro PIRANOKISHIDO, 
diisobutylaluminum 4-tetrahydro PIRANOKISHIDO, dihexylaluminum 4-tetrahydro 



PIRANOKISHIDO, dioctylaluminum 4-tetrahydro PIRANOKISHIDO, etc. are 
mentioned. 

[0059]As an example of a dialkyl aluminum tetrahydrofuranyl alkoxide, A 
dimethylaluminum 2-tetrahydrofuranyl methoxide, dimethylaluminum 2- 
tetrahydrofiiranyl ethoxide, A diethylaluminum 2-tetrahydrofuranyl methoxide, 
diethylaluminum 2-tetrahydrofuranyl ethoxide, A JI n-propylaluminum 2- 
tetrahydrofuranyl methoxide, JI n-propylaluminum 2-tetrahydrofuranyl ethoxide, A di-n- 
butyl aluminum 2-tetrahydrofuranyl methoxide, Di-n-butyl aluminum 2- 
tetrahydrofuranyl ethoxide, a diisobutylaluminum 2-tetrahydrofuranyl methoxide, 
diisobutylaluminum 2-tetrahydrofuranyl ethoxide, a dihexylaluminum 2- 
tetrahydrofuranyl methoxide, [0060]Dihexylaluminum 2-tetrahydrofuranyl ethoxide, a 
dioctylaluminum 2-tetrahydrofuranyl methoxide, Dioctylaluminum 2-tetrahydrofuranyl 
ethoxide, a dimethylaluminum 3 -tetrahydrofuranyl methoxide, Dimethylaluminum 3- 
tetrahydrofuranyl ethoxide, a diethylaluminum 3 -tetrahydrofuranyl methoxide, 
Diethylaluminum 3 -tetrahydrofuranyl ethoxide, a JI n-propylaluminum 3- 
tetrahydrofuranyl methoxide, JI n-propylaluminum 3 -tetrahydrofuranyl ethoxide, A di-n- 
butyl aluminum 3 -tetrahydrofuranyl methoxide, Di-n-butyl aluminum 3- 
tetrahydrofuranyl ethoxide, A diisobutylaluminum 3 -tetrahydrofuranyl methoxide, 
diisobutylaluminum 3 -tetrahydrofuranyl ethoxide, a dihexylaluminum 3- 
tetrahydrofuranyl methoxide, dihexylaluminum 3 -tetrahydrofuranyl ethoxide, [0061 ]A 
dioctylaluminum 3 -tetrahydrofuranyl methoxide, dioctylaluminum 3 -tetrahydrofuranyl 
ethoxide, etc. are mentioned, A dimethylaluminum 2-tetrahydrofuranyl methoxide 
especially, A diethylaluminum 2-tetrahydrofuranyl methoxide, a JI n-propylaluminum 2- 
tetrahydrofuranyl methoxide, A di-n-butyl aluminum 2-tetrahydrofuranyl methoxide, A 
diisobutylaluminum 2-tetrahydrofuranyl methoxide, a dihexylaluminum 2- 
tetrahydrofuranyl methoxide, and a dioctylaluminum 2-tetrahydrofuranyl methoxide are 
preferred. 

[0062]As an example of a dialkyl aluminum tetrahydropyranyl alkoxide, A 
dimethylaluminum 2-tetrahydropyranyl methoxide, dimethylaluminum 2- 
tetrahydropyranyl ethoxide, A diethylaluminum 2-tetrahydropyranyl methoxide, 
diethylaluminum 2-tetrahydropyranyl ethoxide, A JI n-propylaluminum 2- 
tetrahydropyranyl methoxide, JI n-propylaluminum 2-tetrahydropyranyl ethoxide, A di-n- 
butyl aluminum 2-tetrahydropyranyl methoxide, Di-n-butyl aluminum 2- 
tetrahydropyranyl ethoxide, A diisobutylaluminum 2-tetrahydropyranyl methoxide, 
Diisobutylaluminum 2-tetrahydropyranyl ethoxide, A dihexylaluminum 2- 
tetrahydropyranyl methoxide, dihexylaluminum 2-tetrahydropyranyl ethoxide, A 
dioctylaluminum 2-tetrahydropyranyl methoxide, dioctylaluminum 2-tetrahydropyranyl 
ethoxide, a dimethylaluminum 3 -tetrahydropyranyl methoxide, [0063]Dimethylaluminum 
3 -tetrahydropyranyl ethoxide, a diethylaluminum 3 -tetrahydropyranyl methoxide, 
Diethylaluminum 3 -tetrahydropyranyl ethoxide, a JI n-propylaluminum 3- 
tetrahydropyranyl methoxide, JI n-propylaluminum 3 -tetrahydropyranyl ethoxide, A di-n- 
butyl aluminum 3 -tetrahydropyranyl methoxide, Di-n-butyl aluminum 3- 
tetrahydropyranyl ethoxide, A diisobutylaluminum 3 -tetrahydropyranyl methoxide, 
Diisobutylaluminum 3 -tetrahydropyranyl ethoxide, A dihexylaluminum 3- 
tetrahydropyranyl methoxide, dihexylaluminum 3 -tetrahydropyranyl ethoxide, a 
dioctylaluminum 3 -tetrahydropyranyl methoxide, dioctylaluminum 3 -tetrahydropyranyl 



ethoxide, [0064] A dimethylaluminum 4-tetrahydropyranyl methoxide, dimethylaluminum 
4-tetrahydropyranyl ethoxide, A diethylaluminum 4-tetrahydropyranyl methoxide, 
diethylaluminum 4-tetrahydropyranyl ethoxide, A JI n-propylaluminum 4- 
tetrahydropyranyl methoxide, JI n-propylaluminum 4-tetrahydropyranyl ethoxide, A di-n- 
butyl aluminum 4-tetrahydropyranyl methoxide, Di-n-butyl aluminum 4- 
tetrahydropyranyl ethoxide, A diisobutylaluminum 4-tetrahydropyranyl methoxide, 
Diisobutylaluminum 4-tetrahydropyranyl ethoxide, A dihexylaluminum 4- 
tetrahydropyranyl methoxide, dihexylaluminum 4-tetrahydropyranyl ethoxide, A 
dioctylaluminum 4-tetrahydropyranyl methoxide, dioctylaluminum 4-tetrahydropyranyl 
ethoxide, etc. are mentioned. 

[0065]As an example of a dialkyl aluminum dialkylamino alkoxide, Dimethylaluminum 
dimethylamino ethoxide, dimethylaluminum dimethylamino n-propoxide, 
Dimethylaluminum dimethylamino n-butoxide, dimethylaluminum dimethylamino 
HEKISHIRUOKISHIDO, Dimethylaluminum dimethylamino KUCHIRUOKISHIDO, 
dimethylaluminum diethylamino ethoxide, Dimethylaluminum diethylamino n-propoxide, 
dimethylaluminum diethylamino n-butoxide, Dimethylaluminum diethylamino 
HEKISHIRUOKISHIDO, dimethylaluminum diethylamino KUCHIRUOKISHIDO, 
dimethyl aluminum NIUMUJI n-propylamino ethoxide, [0066]Dimethyl aluminum 
NIUMUJI n-propylamino n-propoxide, dimethyl aluminum NIUMUJI n-propylamino n- 
butoxide, Dimethyl aluminum NIUMUJI n-propylamino hexyloxide, dimethyl aluminum 
NIUMUJI n-propylamino octyloxide, Dimethylaluminum diisopropylamino ethoxide, 
dimethylaluminum diisopropylamino n-propoxide, Dimethylaluminum diisopropylamino 
n-butoxide, dimethylaluminum diisopropylamino HEKISHIRUOKISHIDO, 
Dimethylaluminum diisopropylamino KUCHIRUOKISHIDO, dimethyl aluminum 
NIUMUJI n-butylamino ethoxide, Dimethyl aluminum NIUMUJI n-butylamino n- 
propoxide, dimethyl aluminum NIUMUJI n-butylamino n-butoxide, dimethyl aluminum 
NIUMUJI n-butylamino hexyloxide, dimethyl aluminum NIUMUJI n-butylamino 
octyloxide, [0067]Dimethylaluminum diisobutyl AMINOETOKISHIDO, 
dimethylaluminum diisobutylamino n-propoxide, Dimethylaluminum diisobutylamino n- 
butoxide, dimethylaluminum diisobutyl AMINOHEKISHIRUOKISHIDO, 
Dimethylaluminum diisobutyl AMINOOKUCHIRUOKISHIDO, diethylaluminum 
dimethylamino ethoxide, Diethylaluminum dimethylamino n-propoxide, 
diethylaluminum dimethylamino n-butoxide, Diethylaluminum dimethylamino 
HEKISHIRUOKISHIDO, diethylaluminum dimethylamino KUCHIRUOKISHIDO, 
Diethylaluminum diethylamino ethoxide, diethylaluminum diethylamino n-propoxide, 
diethylaluminum diethylamino n-butoxide, [0068]Diethylaluminum diethylamino 
HEKISHIRUOKISHIDO, diethylaluminum diethylamino KUCHIRUOKISHIDO, 
Diethyl aluminum NIUMUJI n-propylamino ethoxide, diethyl aluminum NIUMUJI n- 
propylamino n-propoxide, Diethyl aluminum NIUMUJI n-propylamino n-butoxide, 
diethyl aluminum NIUMUJI n-propylamino hexyloxide, Diethyl aluminum NIUMUJI n- 
propylamino octyloxide, diethylaluminum diisopropylamino ethoxide, Diethylaluminum 
diisopropylamino n-propoxide, diethylaluminum diisopropylamino n-butoxide, 
Diethylaluminum diisopropylamino HEKISHIRUOKISHIDO, diethylaluminum 
diisopropylamino KUCHIRUOKISHIDO, diethyl aluminum NIUMUJI n-butylamino 
ethoxide, diethyl aluminum NIUMUJI n-butylamino n-propoxide, [0069]Diethyl 
aluminum NIUMUJI n-butylamino n-butoxide, diethyl aluminum NIUMUJI n- 



butylamino hexyloxide, Diethyl aluminum NIUMUJI n-butylamino octyloxide, 
diethylaluminum diisobutyl AMINOETOKISHIDO, Diethylaluminum diisobutylamino 
n-propoxide, diethylaluminum diisobutylamino n-butoxide, Diethylaluminum diisobutyl 
AMINOHEKISHIRUOKISHIDO, diethylaluminum diisobutyl 

AMINOOKUCHIRUOKISHIDO, JI n-propylaluminum dimethylamino ethoxide, JI n- 
propylaluminum dimethylamino n-propoxide, JI n-propylaluminum dimethylamino n- 
butoxide, JI n-propylaluminum dimethylamino HEKISHIRUOKISHIDO, [0070]JI n- 
propylaluminum dimethylamino KUCHIRUOKISHIDO, JI n-propylaluminum 
diethylamino ethoxide, JI n-propylaluminum diethylamino n-propoxide, JI n- 
propylaluminum diethylamino n-butoxide, JI n-propylaluminum diethylamino 
HEKISHIRUOKISHIDO, JI n-propylaluminum diethylamino KUCHIRUOKISHIDO, JI 
n-propyl aluminum NIUMUJI n-propylamino ethoxide, JI n-propyl aluminum NIUMUJI 
n-propylamino n-propoxide, JI n-propyl aluminum NIUMUJI n-propylamino n-butoxide, 
JI n-propyl aluminum NIUMUJI n-propylamino hexyloxide, JI n-propyl aluminum 
NIUMUJI n-propylamino octyloxide, JI n-propylaluminum diisopropylamino ethoxide, JI 
n-propylaluminum diisopropylamino n-propoxide, JI n-propylaluminum 
diisopropylamino n-butoxide, JI n-propylaluminum diisopropylamino 
HEKISHIRUOKISHIDO, [0071]JI n-propylaluminum diisopropylamino 
KUCHIRUOKISHIDO, JI n-propyl aluminum NIUMUJI n-butylamino ethoxide, JI n- 
propyl aluminum NIUMUJI n-butylamino n-propoxide, JI n-propyl aluminum NIUMUJI 
n-butylamino n-butoxide, JI n-propyl aluminum NIUMUJI n-butylamino hexyloxide, JI 
n-propyl aluminum NIUMUJI n-butylamino octyloxide, JI n-propylure 
RUMINIUMUJIISO butylamino ethoxide, JI n-propylaluminum diisobutylamino n- 
propoxide, JI n-propylaluminum diisobutylamino n-butoxide, JI n-propylaluminum 
diisobutyl AMINOHEKISHIRUOKISHIDO, JI n-propylaluminum diisobutyl 
AMINOOKUCHIRUOKISHIDO, di-n-butyl aluminum dimethylamino ethoxide, di-n- 
butyl aluminum dimethylamino n-propoxide, [0072]Di-n-butyl aluminum dimethylamino 
n-butoxide, di-n-butyl aluminum dimethylamino hexyloxide, Di-n-butyl aluminum 
dimethylamino octyloxide, di-n-butyl aluminum diethylamino ethoxide, Di-n-butyl 
aluminum diethylamino n-propoxide, di-n-butyl aluminum diethylamino n-butoxide, Di- 
n-butyl aluminum diethylamino hexyloxide, di-n-butyl aluminum diethylamino 
octyloxide, Di-n-butyl aluminum NIUMUJI n-propylamino ethoxide, di-n-butyl 
aluminum NIUMUJI n-propylamino n-propoxide, Di-n-butyl aluminum NIUMUJI n- 
propylamino n-butoxide, di-n-butyl aluminum NIUMUJI n-propylamino hexyloxide, di- 
n-butyl aluminum NIUMUJI n-propylamino octyloxide, di-n-butyl aluminum 
diisopropylamino ethoxide, [0073]Di-n-butyl aluminum diisopropylamino n-propoxide, 
Di-n-butyl aluminum diisopropylamino n-butoxide, di-n-butyl aluminum 
diisopropylamino hexyloxide, Di-n-butyl aluminum diisopropylamino octyloxide, Di-n- 
butyl aluminum NIUMUJI n-butylamino ethoxide, di-n-butyl aluminum NIUMUJI n- 
butylamino n-propoxide, Di-n-butyl aluminum NIUMUJI n-butylamino n-butoxide, di-n- 
butyl aluminum NIUMUJI n-butylamino hexyloxide, Di-n-butyl aluminum NIUMUJI n- 
butylamino octyloxide, di-n-butyl aluminum diisobutylaminoethoxide, Di-n-butyl 
aluminum diisobutylamino n-propoxide, di-n-butyl aluminum diisobutylamino n- 
butoxide, di-n-butyl aluminum diisobutyl AMINOHEKISHIRU oxide, [0074]Di-n-butyl 
aluminum diisobutyl AVUNOOKUCHIRU oxide, diisobutylaluminum dimethylamino 
ethoxide, Diisobutylaluminum dimethylamino n-propoxide, diisobutylaluminum 



dimethylamino n-butoxide, Diisobutylaluminum dimethylamino 
HEKISHIRUOKISHIDO, diisobutylaluminum dimethylamino KUCHIRUOKISHIDO, 
Diisobutylaluminum diethylamino ethoxide, diisobutylaluminum diethylamino n- 
propoxide, Diisobutylaluminum diethylamino n-butoxide 5 diisobutylaluminum 
diethylamino HEKISHIRUOKISHIDO, Diisobutylaluminum diethylamino 
KUCHIRUOKISHIDO, diisobutyl aluminum NIUMUJI n-propylamino ethoxide, 
diisobutyl aluminum NIUMUJI n-propylamino n-propoxide, diisobutyl aluminum 
NIUMUJI n-propylamino n-butoxide, [0075]Diisobutyl aluminum NIUMUJI n- 
propylamino hexyloxide, Diisobutyl aluminum NIUMUJI n-propylamino octyloxide, 
Diisobutylaluminum diisopropylamino ethoxide, diisobutylaluminum diisopropylamino 
n-propoxide, Diisobutylaluminum diisopropylamino n-butoxide, diisobutylaluminum 
diisopropylamino HEKISHIRUOKISHIDO, Diisobutylaluminum diisopropylamino 
KUCHIRUOKISHIDO, Diisobutyl aluminum NIUMUJI n-butylamino ethoxide, 
diisobutyl aluminum NIUMUJI n-butylamino n-propoxide, Diisobutyl aluminum 
NIUMUJI n-butylamino n-butoxide, diisobutyl aluminum NIUMUJI n-butylamino 
hexyloxide, diisobutyl aluminum NIUMUJI n-butylamino octyloxide, 
diisobutylaluminum diisobutyl AMINOETOKISHIDO, [0076]Diisobutylaluminum 
diisobutylamino n-propoxide, diisobutylaluminum diisobutylamino n-butoxide, 
Diisobutylaluminum diisobutyl AMINOHEKISHIRUOKISHIDO, diisobutylaluminum 
diisobutyl AMINOOKUCHIRUOKISHIDO, Dihexylaluminum dimethylamino ethoxide, 
dihexylaluminum dimethylamino n-propoxide, Dihexylaluminum dimethylamino n- 
butoxide, dihexylaluminum dimethylamino HEKISHIRUOKISHIDO, Dihexylaluminum 
dimethylamino KUCHIRUOKISHIDO, dihexylaluminum diethylamino ethoxide, 
Dihexylaluminum diethylamino n-propoxide, dihexylaluminum diethylamino n-butoxide, 
dihexylaluminum diethylamino HEKISHIRUOKISHIDO, dihexylaluminum 
diethylamino KUCHIRUOKISHIDO, [0077]Dihexyl aluminum NIUMUJI n- 
propylamino ethoxide, dihexyl aluminum NIUMUJI n-propylamino n-propoxide, 
Dihexyl aluminum NIUMUJI n-propylamino n-butoxide, dihexyl aluminum NIUMUJI n- 
propylamino hexyloxide, Dihexyl aluminum NIUMUJI n-propylamino octyloxide, 
dihexylaluminum diisopropylamino ethoxide, Dihexylaluminum diisopropylamino n- 
propoxide, dihexylaluminum diisopropylamino n-butoxide, Dihexylaluminum 
diisopropylamino HEKISHIRUOKISHIDO, dihexylaluminum diisopropylamino 
KUCHIRUOKISHIDO, Dihexyl aluminum NIUMUJI n-butylamino ethoxide, dihexyl 
aluminum NIUMUJI n-butylamino n-propoxide, dihexyl aluminum NIUMUJI n- 
butylamino n-butoxide, [0078]Dihexyl aluminum NIUMUJI n-butylamino hexyloxide, 
dihexyl aluminum NIUMUJI n-butylamino octyloxide, Dihexylaluminum diisobutyl 
AMINOETOKISHIDO, dihexylaluminum diisobutylamino n-propoxide, 
Dihexylaluminum diisobutylamino n-butoxide, dihexylaluminum diisobutyl 
AMINOHEKISHIRUOKISHIDO, Dihexylaluminum diisobutyl 
AMINOOKUCHIRUOKISHIDO, dioctylaluminum dimethylamino ethoxide, 
Dioctylaluminum dimethylamino n-propoxide, dioctylaluminum dimethylamino n- 
butoxide, Dioctylaluminum dimethylamino HEKISHIRUOKISHIDO, dioctylaluminum 
dimethylamino KUCHIRUOKISHIDO, dioctylaluminum diethylamino ethoxide, 
dioctylaluminum diethylamino n-propoxide, [0079]Dioctylaluminum diethylamino n- 
butoxide, dioctylaluminum diethylamino HEKISHIRUOKISHIDO, Dioctylaluminum 
diethylamino KUCHIRUOKISHIDO, dioctyl aluminum NIUMUJI n-propylamino 



ethoxide, Dioctyl aluminum NIUMUJI n-propylamino n-propoxide, dioctyl aluminum 
NIUMUJI n-propylamino n-butoxide, Dioctyl aluminum NIUMUJI n-propylamino 
hexyloxide, dioctyl aluminum NIUMUJI n-propylamino octyloxide, Dioctylaluminum 
diisopropylamino ethoxide, dioctylaluminum diisopropylamino n-propoxide, 
Dioctylaluminum diisopropylamino n-butoxide, dioctylaluminum diisopropylamino 
HEKISHIRUOKISHIDO, dioctylaluminum diisopropylamino KUCHIRUOKISHIDO, 
dioctyl aluminum NIUMUJI n-butylamino ethoxide, [0080]Dioctyl aluminum NIUMUJI 
n-butylamino n-propoxide, dioctyl aluminum NIUMUJI n-butylamino n-butoxide, 
Dioctyl aluminum NIUMUJI n-butylamino hexyloxide, dioctyl aluminum NIUMUJI n- 
butylamino octyloxide, Dioctylaluminum diisobutyl AMINOETOKISHIDO, 
dioctylaluminum diisobutylamino n-propoxide, Dioctylaluminum diisobutylamino n- 
butoxide, dioctylaluminum diisobutyl AMINOHEKISHIRUOKISHIDO, * 
Dioctylaluminum diisobutyl AMINO OKUCHIRUOKISHIDO etc. are mentioned, 
Especially Dimethylaluminum dimethylamino ethoxide, diethylaluminum dimethylamino 
ethoxide, JI n-propylaluminum dimethylamino ethoxide, di-n-butyl aluminum 
dimethylamino ethoxide, Diisobutylaluminum dimethylamino ethoxide, 
dihexylaluminum dimethylamino ethoxide, and dioctylaluminum dimethylamino 
ethoxide are preferred. 

[0081] As an example of a dialkyl ARUMINIUMUJI arylamino alkoxide, 
Dimethylaluminum diphenylamino ethoxide, dimethylaluminum diphenylamino n- 
propoxide, Dimethylaluminum diphenylamino n-butoxide, dimethylaluminum 
diphenylamino HEKISHIRUOKISHIDO, Dimethylaluminum diphenylamino 
KUCHIRUOKISHIDO, diethylaluminum diphenylamino ethoxide, Diethylaluminum 
diphenylamino n-propoxide, diethylaluminum diphenylamino n-butoxide, 
diethylaluminum diphenylamino HEKISHIRUOKISHIDO, [0082]Diethylaluminum 
diphenylamino KUCHIRUOKISHIDO, JI n-propylaluminum diphenylamino ethoxide, JI 
n-propylaluminum diphenylamino n-propoxide, JI n-propylaluminum diphenylamino n- 
butoxide, JI n-propylaluminum diphenylamino HEKISHIRUOKISHIDO, JI n- v 
propylaluminum diphenylamino KUCHIRUOKISHIDO, Di-n-butyl aluminum 
diphenylamino ethoxide, di-n-butyl aluminum diphenylamino n-propoxide, Di-n-butyl 
aluminum diphenylamino n-butoxide, di-n-butyl aluminum diphenylamino hexyloxide, 
Di-n-butyl aluminum diphenylamino octyloxide, diisobutylaluminum diphenylamino 
ethoxide, diisobutylaluminum diphenylamino n-propoxide,[0083]Diisobutylaluminum 
diphenylamino n-butoxide, diisobutylaluminum diphenylamino HEKISHIRUOKISHIDO, 
Diisobutylaluminum diphenylamino KUCHIRUOKISHIDO, dihexylaluminum 
diphenylamino ethoxide, Dihexylaluminum diphenylamino n-propoxide, 
dihexylaluminum diphenylamino n-butoxide, Dihexylaluminum diphenylamino 
HEKISHIRUOKISHIDO, dihexylaluminum diphenylamino KUCHIRUOKISHIDO, 
Dioctylaluminum diphenylamino ethoxide, dioctylaluminum diphenylamino n-propoxide, 
Dioctylaluminum diphenylamino n-butoxide, dioctylaluminum diphenylamino 
HEKISHIRUOKISHIDO, dioctylaluminum diphenylamino KUCHIRUOKISHIDO, etc. 
are mentioned. 

[0084]As an example of dialkyl aluminum N-alkyl pyrrolidino KISHIDO, 
Dimethylaluminum N-methyl-2-pyrrolidino KISHIDO, dimethylaluminum N-ethyl-2- 
pyrrolidino KISHIDO, Diethylaluminum N-methyl-2-pyrrolidino KISHIDO, 
diethylaluminum N-ethyl-2-pyrrolidino KISHIDO, JI n-propylaluminum N-methyl-2- 



pyrrolidine) KISHIDO, JI n-propylaluminum N-ethyl-2-pyrrolidino KISHIDO, Di-n-butyl 
aluminum N-methyl-2-pyrrolidino KISHIDO, di-n-butyl aluminum N-ethyl-2-pyrrolidino 
KISHIDO, Diisobutylaluminum N-methyl-2-pyrrolidino KISHIDO, diisobutylaluminum 
N-ethyl-2-pyrrolidino KISHIDO, dihexylaluminum N-methyl-2-pyrrolidino KISHIDO, 
dihexylaluminum N-ethyl-2-pyrrolidino KISHIDO, [0085]Dioctylaluminum N-methyl-2- 
pyrrolidino KISHIDO, dioctylaluminum N-ethyl-2-pyrrolidino KISHIDO, 
Dimethylaluminum N-methyl-3-pyrrolidino KISHIDO, dimethylaluminum N-ethyl-3 - 
pyrrolidino KISHIDO, Diethylaluminum N-methyl-3-pyrrolidino KISHIDO, 
diethylaluminum N-ethyl-3-pyrrolidino KISHIDO, JI n-propylaluminum N-methyl-3 - 
pyrrolidino KISHIDO, JI n-propylaluminum N-ethyl-3-pyrrolidino KISHIDO, Di-n-butyl 
aluminum N-methyl-3-pyrrolidino KISHIDO, di-n-butyl aluminum N-ethyl-3 -pyrrolidino 
KISHIDO, Diisobutylaluminum N-methyl-3-pyrrolidino KISHIDO, diisobutylaluminum 
N-ethyl-3-pyrrolidino KISHIDO, Dihexylaluminum N-methyl-3-pyrrolidino KISHIDO, 
dihexylaluminum N-ethyl-3-pyrrolidino KISHIDO, dioctylaluminum N-methyl-3 - 
pyrrolidino KISHIDO, dioctylaluminum N-ethyl-3-pyrrolidino KISHIDO, etc. are 
mentioned. 

[0086]As an example of dialkyl aluminum N-alkyl piperidino KISHIDO, 
Dimethylaluminum N-methyl-2-piperidino KISHIDO, dimethylaluminum N-ethyl-2- 
piperidino KISHIDO, Diethylaluminum N-methyl-2-piperidino KISHIDO, 
diethylaluminum N-ethyl-2-piperidino KISHIDO, JI n-propylaluminum N-methyl-2- 
piperidino KISHIDO, JI n-propylaluminum N-ethyl-2-piperidino KISHIDO, di-n-butyl 
aluminum N-methyl-2-piperidino KISHIDO, di-n-butyl aluminum N-ethyl-2-piperidino 
KISHIDO, diisobutylaluminum N-methyl-2-piperidino KISHIDO, 
[0087]Diisobutylaluminum N-ethyl-2-piperidino KISHIDO, dihexylaluminum N-methyl- 
2-piperidino KISHIDO, Dihexylaluminum N-ethyl-2-piperidino KISHIDO, 
dioctylaluminum N-methyl-2-piperidino KISHIDO, Dioctylaluminum N-ethyl-2- 
piperidino KISHIDO, dimethylaluminum N-methyl-3 -piperidino KISHIDO, 
Dimethylaluminum N-ethy 1-3 -piperidino KISHIDO, diethylaluminum N-methyl-3 - 
piperidino KISHIDO, Diethylaluminum N-ethyl-3 -piperidino KISHIDO, JI n- 
propylaluminum N-methyl-3 -piperidino KISHIDO, JI n-propylaluminum N-ethyl-3 - 
piperidino KISHIDO, di-n-butyl aluminum N-methyl-3 -piperidino KISHIDO, di-n-butyl 
aluminum N-ethyl-3 -piperidino KISHIDO, [0088]Diisobutylaluminum N-methyl-3- 
piperidino KISHIDO, diisobutylaluminum N-ethyl-3-piperidino KISHIDO, 
Dihexylaluminum N-methyl-3 -piperidino KISHIDO, dihexylaluminum N-ethyl-3- 
piperidino KISHIDO, Dioctylaluminum N-methyl-3 -piperidino KISHIDO, 
dioctylaluminum N-ethyl-3 -piperidino KISHIDO, Dimethylaluminum N-methyl-4- 
piperidino KISHIDO, dimethylaluminum N-ethyl-4-piperidino KISHIDO, 
Diethylaluminum N-methyl-4-piperidino KISHIDO, diethylaluminum N-ethyl-4- 
piperidino KISHIDO, JI n-propylaluminum N-methyl-4-piperidino KISHIDO, JI n- 
propylaluminum N-ethyl-4-piperidino KISHIDO, di-n-butyl aluminum N-methyl-4- 
piperidino KISHIDO, di-n-butyl aluminum N-ethyl-4-piperidino KISHIDO, 
[0089]Diisobutylaluminum N-methyl-4-piperidino KISHIDO, diisobutylaluminum N- 
ethyl-4-piperidino KISHIDO, Dihexylaluminum N-methyl-4-piperidino KISHIDO, 
dihexylaluminum N-ethyl-4-piperidino KISHIDO, dioctylaluminum N-methyl-4- 
piperidino KISHIDO, dioctylaluminum N-ethyl-4-piperidino KISHIDO, etc. are 
mentioned. 



[0090] As an example of a dialkyl aluminum N-alkyl pyrrolidinyl alkoxide, 
Dimethylaluminum N-methyl-2-pyrrolidinyl ethoxide, Dimethylaluminum N-ethyl-2- 
pyrrolidinyl ethoxide, Dimethylaluminum N-methyl-2-pyrrolidinyl n-propoxide, 
Dimethylaluminum N-ethyl-2-pyrrolidinyl n-propoxide, Dimethylaluminum N-methyl-2- 
pyrrolidinyl n-butoxide, Dimethylaluminum N-ethyl-2-pyrrolidinyl n-butoxide, 
Dimethylaluminum N-methyl-2-pyrrolidinyl hexyloxide, Dimethylaluminum N-ethyl-2- 
pyrrolidinyl hexyloxide, Dimethylaluminum N-methyl-2-pyrrolidinyl octyloxide, 
Dimethylaluminum N-ethyl-2-pyrrolidinyl octyloxide, Diethylaluminum N-methyl-2- 
pyrrolidinyl ethoxide, diethylaluminum N-ethyl-2-pyrrolidinyl ethoxide, 
diethylaluminum N-methyl-2-pyrrolidinyl n-propoxide, Diethylaluminum N-ethyl-2- 
pyrrolidinyl n-propoxide, Diethylaluminum N-methyl-2-pyrrolidinyl n-butoxide, 
Diethylaluminum N-ethyl-2-pyrrolidinyl n-butoxide, diethylaluminum N-methyl-2- 
pyrrolidinyl hexyloxide, diethylaluminum N-ethyl-2-pyrrolidinyl hexyloxide, 
[0091]Diethylaluminum N-methyl-2-pyrrolidinyl octyloxide, Diethylaluminum N-ethyl- 
2-pyrrolidinyl octyloxide, JI n-propylaluminum N-methyl-2-pyrrolidinyl ethoxide, JI n- 
propylaluminum N-ethyl-2-pyrrolidinyl ethoxide, JI n-propylaluminum N-methyl-2- 
pyrrolidinyl n-propoxide, JI n-propylaluminum N-ethyl-2-pyrrolidinyl n-propoxide, JI n- 
propylaluminum N-methyl-2-pyrrolidinyl n-butoxide and JI n-propylaluminum N-ethyl- 
2-pyrrolidinyl n-butoxide, JI n-propylaluminum N-methyl-2-pyrrolidinyl hexyloxide, 
[0092] JI n-propylaluminum N-ethyl-2-pyrrolidinyl hexyloxide, JI n-propylaluminum N- 
methyl-2-pyrrolidinyl octyloxide, JI n-propylaluminum N-ethyl-2-pyrrolidinyl octyloxide, 
Di-n-butyl aluminum N-methyl-2-pyrrolidinyl ethoxide, Di-n-butyl aluminum N-ethyl-2- 
pyrrolidinyl ethoxide, Di-n-butyl aluminum N-methyl-2-pyrrolidinyl n-propoxide, di-n- 
butyl aluminum N-ethyl-2-pyrrolidinyl n-propoxide, di-n-butyl aluminum N-methyl-2- 
pyrrolidinyl n-butoxide, [0093]Di-n-butyl aluminum N-ethyl-2-pyrrolidinyl n-butoxide, 
Di-n-butyl aluminum N-methyl-2-pyrrolidinyl hexyloxide, Di-n-butyl aluminum N-ethyl- 
2-pyrrolidinyl hexyloxide, Di-n-butyl aluminum N-methyl-2-pyrrolidinyl octyloxide, Di- 
n-butyl aluminum N-ethyl-2-pyrrolidinyl octyloxide, Diisobutylaluminum N-methyl-2- 
pyrrolidinyl ethoxide, diisobutylaluminum N-ethyl-2-pyrrolidinyl ethoxide, 
diisobutylaluminum N-methy 1-2 -pyrrolidinyl n-propoxide, [0094]Diisobutylaluminum N- 
ethyl-2-pyrrolidinyl n-propoxide, Diisobutylaluminum N-methyl-2-pyrrolidinyl n- 
butoxide, Diisobutylaluminum N-ethyl-2-pyrrolidinyl n-butoxide, Diisobutylaluminum 
N-methyl-2-pyrrolidinyl hexyloxide, Diisobutylaluminum N-ethyl-2-pyrrolidinyl 
hexyloxide, Diisobutylaluminum N-methyl-2-pyrrolidinyl octyloxide, 
Diisobutylaluminum N-ethyl-2-pyrrolidinyl octyloxide, dihexylaluminum N-methyl-2- 
pyrrolidinyl ethoxide, dihexylaluminum N-ethyl-2-pyrrolidinyl ethoxide, 
[0095]Dihexylaluminum N-methyl-2-pyrrolidinyl n-propoxide, Dihexylaluminum N- 
ethyl-2-pyrrolidinyl n-propoxide, Dihexylaluminum N-methyl-2-pyrrolidinyl n-butoxide, 
Dihexylaluminum N-ethyl-2-pyrrolidinyl n-butoxide, Dihexylaluminum N-methyl-2- 
pyrrolidinyl hexyloxide, Dihexylaluminum N-ethyl-2-pyrrolidinyl hexyloxide, 
Dihexylaluminum N-methyl-2-pyrrolidinyl octyloxide, Dihexylaluminum N-ethyl-2- 
pyrrolidinyl octyloxide, Dioctylaluminum N-methyl-2-pyrrolidinyl ethoxide, 
Dioctylaluminum N-ethyl-2-pyrrolidinyl ethoxide, Dioctylaluminum N-methyl-2- 
pyrrolidinyl n-propoxide, dioctylaluminum N-ethyl-2-pyrrolidinyl n-propoxide, 
dioctylaluminum N-methyl-2-pyrrolidinyl n-butoxide,[0096]Dioctylaluminum N-ethyl-2- 
pyrrolidinyl n-butoxide, Dioctylaluminum N-methyl-2-pyrrolidinyl hexyloxide, 



Dioctylaluminum N-ethyl-2-pyrrolidinyl hexyloxide, Dioctylaluminum N-methyl-2- 
pyrrolidinyl octyloxide, Dioctylaluminum N-ethyl-2-pyrrolidinyl octyloxide, 
Dimethylaluminum N-methyl-3 -pyrrolidinyl ethoxide, Dimethylaluminum N-ethyl-3 - 
pyrrolidinyl ethoxide, Dimethylaluminum N-methyl-3 -pyrrolidinyl n-propoxide, 
Dimethylaluminum N-ethyl-3-pyrrolidinyl n-propoxide, Dimethylaluminum N-methyl-3 - 
pyrrolidinyl n-butoxide, Dimethylaluminum N-ethyl-3 -pyrrolidinyl n-butoxide, 
Dimethylaluminum N-methyl-3-pyrrolidinyl hexyloxide, dimethylaluminum N-ethyl-3 - 
pyrrolidinyl hexyloxide, dimethylaluminum N-methyl-3 -pyrrolidinyl octyloxide, 
[0097]Dimethylaluminum N-ethyl-3-pyrrolidinyl octyloxide, Diethylaluminum N- 
methy 1-3 -pyrrolidinyl ethoxide, Diethylaluminum N-ethyl-3-pyrrolidinyl ethoxide, 
Diethylaluminum N-methyl-3-pyrrolidinyl n-propoxide, Diethylaluminum N-ethyl-3 - 
pyrrolidinyl n-propoxide, Diethylaluminum N-methy 1-3 -pyrrolidinyl n-butoxide, 
Diethylaluminum N-ethyl-3 -pyrrolidinyl n-butoxide, Diethylaluminum N-methyl-3 - 
pyrrolidinyl hexyloxide, Diethylaluminum N-ethyl-3 -pyrrolidinyl hexyloxide, 
Diethylaluminum N-methyl-3 -pyrrolidinyl octyloxide, Diethylaluminum N-ethyl-3 - 
pyrrolidinyl octyloxide, JI n-propylaluminum N-methyl-3 -pyrrolidinyl ethoxide, JI n- 
propylaluminum N-ethyl-3 -pyrrolidinyl ethoxide, [0098] JI n-propylaluminum N-methyl- 
3 -pyrrolidinyl n-propoxide, JI n-propylaluminum N-ethyl-3 -pyrrolidinyl n-propoxide, JI 
n-propylaluminum N-methyl-3 -pyrrolidinyl n-butoxide, JI n-propylaluminum N-ethyl-3 - 
pyrrolidinyl n-butoxide, JI n-propylaluminum N-methyl-3 -pyrrolidinyl hexyloxide, JI n- 
propylaluminum N-ethyl-3 -pyrrolidinyl hexyloxide, JI n-propylaluminum N-methyl-3 - 
pyrrolidinyl octyloxide, [0099]JI n-propylaluminum N-ethyl-3 -pyrrolidinyl octyloxide, 
Di-n-butyl aluminum N-methyl-3 -pyrrolidinyl ethoxide, Di-n-butyl aluminum N-ethyl-3 - 
pyrrolidinyl ethoxide, Di-n-butyl aluminum N-methyl-3 -pyrrolidinyl n-propoxide, Di-n- 
butyl aluminum N-ethyl-3-pyrrolidinyl n-propoxide, Di-n-butyl aluminum N-methyl-3- 
pyrrolidinyl n-butoxide, Di-n-butyl aluminum N-ethyl-3 -pyrrolidinyl n-butoxide, di-n- 
butyl aluminum N-methyl-3 -pyrrolidinyl hexyloxide, di-n-butyl aluminum N-ethyl-3 - 
pyrrolidinyl hexyloxide, [01 00] Di-n-butyl aluminum N-methyl-3 -pyrrolidinyl octyloxide, 
Di-n-butyl aluminum N-ethyl-3 -pyrrolidinyl octyloxide, Diisobutylaluminum N-methy 1- 
3 -pyrrolidinyl ethoxide, Diisobutylaluminum N-ethyl-3 -pyrrolidinyl ethoxide, 
Diisobutylaluminum N-methyl-3 -pyrrolidinyl n-propoxide, Diisobutylaluminum N-ethyl- 
3 -pyrrolidinyl n-propoxide, Diisobutylaluminum N-methyl-3 -pyrrolidinyl n-butoxide, 
diisobutylaluminum N-ethyl-3 -pyrrolidinyl n-butoxide, diisobutylaluminum N-methyl-3 - 
pyrrolidinyl hexyloxide, [0101]DiisobutylaluminumN-ethyl-3-pyrrolidinyl hexyloxide, 
Diisobutylaluminum N-methyl-3 -pyrrolidinyl octyloxide, Diisobutylaluminum N-ethyl- 
3 -pyrrolidinyl octyloxide, Dihexylaluminum N-methyl-3 -pyrrolidinyl ethoxide, 
Dihexylaluminum N-ethyl-3 -pyrrolidinyl ethoxide, Dihexylaluminum N-methyl-3 - 
pyrrolidinyl n-propoxide, Dihexylaluminum N-ethyl-3 -pyrrolidinyl n-propoxide, 
Dihexylaluminum N-methyl-3 -pyrrolidinyl n-butoxide, Dihexylaluminum N-ethyl-3 - 
pyrrolidinyl n-butoxide, dihexylaluminum N-methyl-3 -pyrrolidinyl hexyloxide, 
dihexylaluminum N-ethyl-3 -pyrrolidinyl hexyloxide, [0102]Dihexylaluminum N-methyl- 
3 -pyrrolidinyl octyloxide, Dihexylaluminum N-ethyl-3 -pyrrolidinyl octyloxide, 
Dioctylaluminum N-methyl-3 -pyrrolidinyl ethoxide, Dioctylaluminum N-ethyl-3 - 
pyrrolidinyl ethoxide, Dioctylaluminum N-methyl-3 -pyrrolidinyl n-propoxide, 
Dioctylaluminum N-ethyl-3 -pyrrolidinyl n-propoxide, Dioctylaluminum N-methyl-3 - 
pyrrolidinyl n-butoxide, Dioctylaluminum N-ethyl-3 -pyrrolidinyl n-butoxide, 



Dioctylaluminum N-methyl-3-pyrrolidinyl hexyloxide, Dioctylaluminum N-ethy 1-3- 
pyrrolidinyl hexyloxide, dioctylaluminum N-methyl-3-pyrrolidinyl octyloxide, 
dioctylaluminum N-ethy 1-3 -pyrrolidinyl octyloxide, etc. are mentioned. 
[01 03] As an example of a dialkyl aluminum N-alkyl piperidinyl alkoxide, 
Dimethylaluminum N-methyl-2-piperidinyl ethoxide, Dimethylaluminum N-ethyl-2- 
piperidinyl ethoxide, Dimethylaluminum N-methyl-2-piperidinyl n-propoxide, 
Dimethylaluminum N-ethyl-2-piperidinyl n-propoxide, Dimethylaluminum N-methyl-2- 
piperidinyl n-butoxide, Dimethylaluminum N-ethyl-2-piperidinyl n-butoxide, 
Dimethylaluminum N-methyl-2-piperidinyl hexyloxide, Dimethylaluminum N-ethyl-2- 
piperidinyl hexyloxide, Dimethylaluminum N-methyl-2-piperidinyl octyloxide, 
dimethylaluminum N-ethyl-2-piperidinyl octyloxide, diethylaluminum N-methyl-2- 
piperidinyl ethoxide, [0104]DiethylaluminumN-ethyl-2-piperidinyl ethoxide, 
Diethylaluminum N-methyl-2-piperidinyl n-propoxide, Diethylaluminum N-ethyl-2- 
piperidinyl n-propoxide, Diethylaluminum N-methyl-2-piperidinyl n-butoxide, 
Diethylaluminum N-ethyl-2-piperidinyl n-butoxide, Diethylaluminum N-methyl-2- 
piperidinyl hexyloxide, Diethylaluminum N-ethyl-2-piperidinyl hexyloxide, 
Diethylaluminum N-methyl-2-piperidinyl octyloxide, Diethylaluminum N-ethyl-2- 
piperidinyl octyloxide, JI n-propylaluminum N-methyl-2 -piperidinyl ethoxide, JI n- 
propylaluminum N-ethyl-2-piperidinyl ethoxide and JI n-propylaluminum N-methyl-2- 
piperidinyl n-propoxide and JI n-propylaluminum N-ethyl-2-piperidinyl n-propoxide, 
[0105JJI n-propylaluminum N-methyl-2 -piperidinyl n-butoxide, JI n-propylaluminum N- 
ethyl-2-piperidinyl n-butoxide, JI n-propylaluminum N-methyl-2-piperidinyl hexyloxide, 
JI n-propylaluminum N-ethyl-2-piperidinyl hexyloxide, JI n-propylaluminum N-methyl- 
2-piperidinyl octyloxide, JI n-propylaluminum N-ethyl-2-piperidinyl octyloxide, di-n- 
butyl aluminum N-methyl-2-piperidinyl ethoxide, di-n-butyl aluminum N-ethyl-2- 
piperidinyl ethoxide, [0106]Di-n-butyl aluminum N-methyl-2-piperidinyl n-propoxide, 
Di-n-butyl aluminum N-ethyl-2-piperidinyl n-propoxide, Di-n-butyl aluminum N-methyl- 
2-piperidinyl n-butoxide, Di-n-butyl aluminum N-ethyl-2-piperidinyl n-butoxide, Di-n- 
butyl aluminum N-methyl-2-piperidinyl hexyloxide, di-n-butyl aluminum N-ethyl-2- 
piperidinyl hexyloxide, di-n-butyl aluminum N-methyl-2-piperidinyl octyloxide, 
[0107]Di-n-butyl aluminum N-ethy 1-2-piperidinyl octyloxide, Diisobutylaluminum N- 
methyl-2-piperidinyl ethoxide, Diisobutylaluminum N-ethyl-2-piperidinyl ethoxide, 
Diisobutylaluminum N-methyl-2-piperidinyl n-propoxide, Diisobutylaluminum N-ethyl- 
2-piperidinyl n-propoxide, Diisobutylaluminum N-methyl-2-piperidinyl n-butoxide, 
diisobutylaluminum N-ethyl-2-piperidinyl n-butoxide, diisobutylaluminum N-methyl-2- 
piperidinyl hexyloxide, [0108]DiisobutylaluminumN-ethyl-2-piperidinyl hexyloxide, 
Diisobutylaluminum N-methyl-2-piperidinyl octyloxide, Diisobutylaluminum N-ethyl-2- 
piperidinyl octyloxide, Dihexylaluminum N-methyl-2-piperidinyl ethoxide, 
Dihexylaluminum N-ethyl-2-piperidinyl ethoxide, Dihexylaluminum N-methyl-2- 
piperidinyl n-propoxide, Dihexylaluminum N-ethyl-2-piperidinyl n-propoxide, 
Dihexylaluminum N-methyl-2-piperidinyl n-butoxide, Dihexylaluminum N-ethyl-2- 
piperidinyl n-butoxide, Dihexylaluminum N-methyl-2-piperidinyl hexyloxide, 
dihexylaluminum N-ethyl-2-piperidinyl hexyloxide, dihexylaluminum N-methyl-2- 
piperidinyl octyloxide, [0109]DihexylaluminumN-ethyl-2-piperidinyl octyloxide, 
Dioctylaluminum N-methyl-2-piperidinyl ethoxide, Dioctylaluminum N-ethyl-2- 
piperidinyl ethoxide, Dioctylaluminum N-methyl-2-piperidinyl n-propoxide, 



Dioctylaluminum N-ethyl-2-piperidinyl n-propoxide, Dioctylaluminum N-methyl-2- 
piperidinyl n-butoxide, Dioctylaluminum N-ethyl-2-piperidinyl n-butoxide, 
Dioctylaluminum N-methyl-2-piperidinyl hexyloxide, Dioctylaluminum N-ethyl-2- 
piperidinyl hexyloxide, Dioctylaluminum N-methyl-2-piperidinyl octyloxide, 
Dioctylaluminum N-ethyl-2-piperidinyl octyloxide, dimethylaluminum N-methyl-3 - 
piperidinyl ethoxide, dimethylaluminum N-ethyl-3-piperidinyl ethoxide, 
[01 10]Dimethylaluminum N-methyl-3 -piperidinyl n-propoxide, Dimethylaluminum N- 
ethy 1-3 -piperidinyl n-propoxide, Dimethylaluminum N-methyl-3 -piperidinyl n-butoxide, 
Dimethylaluminum N-ethyl-3 -piperidinyl n-butoxide, Dimethylaluminum N-methyl-3 - 
piperidinyl hexyloxide, Dimethylaluminum N-ethyl-3 -piperidinyl hexyloxide, 
Dimethylaluminum N-methyl-3 -piperidinyl octyloxide, Dimethylaluminum N-ethyl-3 - 
piperidinyl octyloxide, Diethylaluminum N-methyl-3 -piperidinyl ethoxide, 
Diethylaluminum N-ethyl-3-piperidinyl ethoxide, Diethylaluminum N-methyl-3 - 
piperidinyl n-propoxide, Diethylaluminum N-ethy 1-3 -piperidinyl n-propoxide, 
diethylaluminum N-methy 1-3 -piperidinyl n-butoxide, diethylaluminum N-ethy 1-3- 
piperidinyl n-butoxide, [01 1 l]Diethylaluminum N-methy 1-3 -piperidinyl hexyloxide, 
Diethylaluminum N-ethy 1-3 -piperidinyl hexyloxide, Diethylaluminum N-methyl-3 - 
piperidinyl octyloxide, Diethylaluminum N-ethy 1-3 -piperidinyl octyloxide, JI n- 
propylaluminum N-methyl-3-piperidinyl ethoxide, JI n-propylaluminum N-ethyl-3- 
piperidinyl ethoxide, JI n-propylaluminum N-methy 1-3 -piperidinyl n-propoxide, JI n- 
propylaluminum N-ethyl-3 -piperidinyl n-propoxide and JI n-propylaluminum N-methy 1- 
3 -piperidinyl n-butoxide and JI n-propylaluminum N-ethyl-3 -piperidinyl n-butoxide, 
[01 12]JI n-propylaluminum N-methy 1-3 -piperidinyl hexyloxide, JI n-propylaluminum N- 
ethyl-3 -piperidinyl hexyloxide, JI n-propylaluminum N-methy 1-3 -piperidinyl octyloxide, 
JI n-propylaluminum N-ethy 1-3 -piperidinyl octyloxide, Di-n-butyl aluminum N-methyl- 
3 -piperidinyl ethoxide, Di-n-butyl aluminum N-ethyl-3 -piperidinyl ethoxide, di-n-butyl 
aluminum N-methyl-3 -piperidinyl n-propoxide, di-n-butyl aluminum N-ethyl-3- 
piperidinyl n-propoxide, [01 13]Di-n-butyl aluminum N-methyl-3 -piperidinyl n-butoxide, 
Di-n-butyl aluminum N-ethyl-3 -piperidinyl n-butoxide, Di-n-butyl aluminum N-methy 1- 
3 -piperidinyl hexyloxide, Di-n-butyl aluminum N-ethyl-3 -piperidinyl hexyloxide, Di-n- 
butyl aluminum N-methyl-3 -piperidinyl octyloxide, Di-n-butyl aluminum N-ethyl-3 - 
piperidinyl octyloxide, diisobutylaluminumN-methyl-3-piperidinyl ethoxide, 
diisobutylaluminum N-ethyl-3 -piperidinyl ethoxide, [01 14]Diisobutylaluminum N- 
methy 1-3 -piperidinyl n-propoxide, Diisobutylaluminum N-ethyl-3 -piperidinyl n- 
propoxide, Diisobutylaluminum N-methyl-3 -piperidinyl n-butoxide, Diisobutylaluminum 
N-ethyl-3 -piperidinyl n-butoxide, Diisobutylaluminum N-methyl-3 -piperidinyl 
hexyloxide, Diisobutylaluminum N-ethyl-3 -piperidinyl hexyloxide, diisobutylaluminum 
N-methyl-3 -piperidinyl octyloxide, diisobutylaluminum N-ethyl-3 -piperidinyl octyloxide, 
[01 15]Dihexylaluminum N-methyl-3 -piperidinyl ethoxide, Dihexylaluminum N-ethyl-3 - 
piperidinyl ethoxide, Dihexylaluminum N-methyl-3 -piperidinyl n-propoxide, 
Dihexylaluminum N-ethyl-3 -piperidinyl n-propoxide, Dihexylaluminum N-methyl-3- 
piperidinyl n-butoxide, Dihexylaluminum N-ethyl-3 -piperidinyl n-butoxide, 
Dihexylaluminum N-methyl-3 -piperidinyl hexyloxide, Dihexylaluminum N-ethyl-3 - 
piperidinyl hexyloxide, Dihexylaluminum N-methyl-3 -piperidinyl octyloxide, 
Dihexylaluminum N-ethyl-3 -piperidinyl octyloxide, Dioctylaluminum N-methyl-3- 
piperidinyl ethoxide, dioctylaluminum N-ethyl-3 -piperidinyl ethoxide, dioctylaluminum 



N-methyl-3-piperidinyl n-propoxide, [0116]DioctylaluminumN-ethyl-3-piperidinyl n- 
propoxide, Dioctylaluminum N-methyl-3-piperidinyl n-butoxide, Dioctylaluminum N- 
ethyl-3-piperidinyl n-butoxide, Dioctylaluminum N-methyl-3-piperidinyl hexyloxide, 
Dioctylaluminum N-ethyl-3-piperidinyl hexyloxide, Dioctylaluminum N-methyl-3- 
piperidinyl octyloxide, Dioctylaluminum N-ethyl-3-piperidinyl octyloxide, 
Dimethylaluminum N-methyl-4-piperidinyl ethoxide, Dimethylaluminum N-ethyl-4- 
piperidinyl ethoxide, Dimethylaluminum N-methyl-4-piperidinyl n-propoxide, 
Dimethylaluminum N-ethyl-4-piperidinyl n-propoxide, Dimethylaluminum N-methyl-4- 
piperidinyl n-butoxide, dimethylaluminum N-ethyl-4-piperidinyl n-butoxide, 
dimethylaluminum N-methyl-4-piperidinyl hexyloxide, [01 17]Dimethylaluminum N- 
ethyl-4-piperidinyl hexyloxide, Dimethylaluminum N-methyl-4-piperidinyl octyloxide, 
Dimethylaluminum N-ethyl-4-piperidinyl octyloxide, Diethylaluminum N-methyl-4- 
piperidinyl ethoxide, Diethylaluminum N-ethyl-4-piperidinyl ethoxide, Diethylaluminum 
N-methyl-4-piperidinyl n-propoxide, Diethylaluminum N-ethyl-4-piperidinyl n- 
propoxide, Diethylaluminum N-methyl-4-piperidinyl n-butoxide, Diethylaluminum N- 
ethyl-4-piperidinyl n-butoxide, Diethylaluminum N-methyl-4-piperidinyl hexyloxide, 
Diethylaluminum N-ethyl-4-piperidinyl hexyloxide, diethylaluminum N-methyl-4- 
piperidinyl octyloxide, diethylaluminum N-ethyl-4-piperidinyl octyloxide, [0118JJI n- 
propylaluminum N-methyl-4-piperidinyl ethoxide, JI n-propylaluminum N-ethyl-4- 
piperidinyl ethoxide, JI n-propylaluminum N-methyl-4-piperidinyl n-propoxide, JI n- 
propylaluminum N-ethyl-4-piperidinyl n-propoxide, JI n-propylaluminum N-methyl-4- 
piperidinyl n-butoxide, JI n-propylaluminum N-ethyl-4-piperidinyl n-butoxide, JI n- 
propylaluminum N-methyl-4-piperidinyl hexyloxide, JI n-propylaluminum N-ethyl-4- 
piperidinyl hexyloxide, [01 19]JI n-propylaluminum N-methyl-4-piperidinyl octyloxide, 
JI n-propylaluminum N-ethyl-4-piperidinyl octyloxide, Di-n-butyl aluminum N-methyl- 
4-piperidinyl ethoxide, Di-n-butyl aluminum N-ethyl-4-piperidinyl ethoxide, Di-n-butyl 
aluminum N-methyl-4-piperidinyl n-propoxide, Di-n-butyl aluminum N-ethyl-4- 
piperidinyl n-propoxide, di-n-butyl aluminum N-methyl-4-piperidinyl n-butoxide, di-n- 
butyl aluminum N-ethyl-4-piperidinyl n-butoxide, [0120]Di-n-butyl aluminum N-methyl- 
4-piperidinyl hexyloxide, Di-n-butyl aluminum N-ethyl-4-piperidinyl hexyloxide, Di-n- 
butyl aluminum N-methyl-4-piperidinyl octyloxide, Di-n-butyl aluminum N-ethyl-4- 
piperidinyl octyloxide, Diisobutylaluminum N-methyl-4-piperidinyl ethoxide, 
Diisobutylaluminum N-ethyl-4-piperidinyl ethoxide, Diisobutylaluminum N-methyl-4- 
piperidinyl n-propoxide, Diisobutylaluminum N-ethyl-4-piperidinyl n-propoxide, 
diisobutylaluminum N-methyl-4-piperidinyl n-butoxide, diisobutylaluminum N-ethyl-4- 
piperidinyl n-butoxide, [0121]Diisobutylaluminum N-methyl-4-piperidinyl hexyloxide, 
Diisobutylaluminum N-ethyl-4-piperidinyl hexyloxide, Diisobutylaluminum N-methyl-4- 
piperidinyl octyloxide, Diisobutylaluminum N-ethyl-4-piperidinyl octyloxide, 
Dihexylaluminum N-methyl-4-piperidinyl ethoxide, Dihexylaluminum N-ethyl-4- 
piperidinyl ethoxide, Dihexylaluminum N-methyl-4-piperidinyl n-propoxide, 
Dihexylaluminum N-ethyl-4-piperidinyl n-propoxide, Dihexylaluminum N-methyl-4- 
piperidinyl n-butoxide, dihexylaluminum N-ethyl-4-piperidinyl n-butoxide, 
dihexylaluminum N-methyl-4-piperidinyl hexyloxide, [0122]Dihexylaluminum N-ethyl- 
4-piperidinyl hexyloxide, Dihexylaluminum N-methyl-4-piperidinyl octyloxide, 
Dihexylaluminum N-ethyl-4-piperidinyl octyloxide, Dioctylaluminum N-methyl-4- 
piperidinyl ethoxide, Dioctylaluminum N-ethyl-4-piperidinyl ethoxide, Dioctylaluminum 



N-methyl-4-piperidinyl n-propoxide, Dioctylaluminum N-ethyl-4-piperidinyl n- 
propoxide, Dioctylaluminum N-methyl-4-piperidinyl n-butoxide, Dioctylaluminum N- 
ethyl-4-piperidinyl n-butoxide, Dioctylaluminum N-methyl-4-piperidinyl hexyloxide, 
Dioctylaluminum N-ethyl-4-piperidinyl hexyloxide, dioctylaluminum N-methyl-4- 
piperidinyl octyloxide, dioctylaluminum N-ethyl-4-piperidinyl octyloxide, etc. are 
mentioned. 

[01 23] As an example of a dialkyl aluminum 1 -pyrrolidine alkoxide, Dimethylaluminum 
1 -pyrrolidine ethoxide, dimethylaluminum 1 -pyrrolidine n-propoxide, 
Dimethylaluminum 1 -pyrrolidine n-butoxide, dimethylaluminum 1 -pyrrolidine 
hexyloxide, Dimethylaluminum 1 -pyrrolidine octyloxide, diethylaluminum 1 -pyrrolidine 
ethoxide, Diethylaluminum 1 -pyrrolidine n-propoxide, diethylaluminum 1 -pyrrolidine n- 
butoxide, Diethylaluminum 1 -pyrrolidine hexyloxide, diethylaluminum 1 -pyrrolidine 
octyloxide, JI n-propylaluminum 1 -pyrrolidine ethoxide, [0124JJI n-propylaluminum 1- 
pyrrolidine n-propoxide, JI n-propylaluminum 1 -pyrrolidine n-butoxide, JI n- 
propylaluminum 1 -pyrrolidine hexyloxide, JI n-propylaluminum 1 -pyrrolidine octyloxide, 
Di-n-butyl aluminum 1 -pyrrolidine ethoxide, di-n-butyl aluminum 1 -pyrrolidine n- 
propoxide, Di-n-butyl aluminum 1 -pyrrolidine n-butoxide, di-n-butyl aluminum 1- 
pyrrolidine hexyloxide, Di-n-butyl aluminum 1 -pyrrolidine octyloxide, 
diisobutylaluminum 1 -pyrrolidine ethoxide, Diisobutylaluminum 1 -pyrrolidine n- 
propoxide, diisobutylaluminum 1 -pyrrolidine n-butoxide, diisobutylaluminum 1- 
pyrrolidine hexyloxide, [0125]Diisobutylaluminum 1 -pyrrolidine octyloxide, 
dihexylaluminum 1 -pyrrolidine ethoxide, Dihexylaluminum 1 -pyrrolidine n-propoxide, 
dihexylaluminum 1 -pyrrolidine n-butoxide, Dihexylaluminum 1 -pyrrolidine hexyloxide, 
dihexylaluminum 1 -pyrrolidine octyloxide, Dioctylaluminum 1 -pyrrolidine ethoxide, 
dioctylaluminum 1 -pyrrolidine n-propoxide, Dioctylaluminum 1 -pyrrolidine n-butoxide, 
dioctylaluminum 1 -pyrrolidine hexyloxide, Dioctylaluminum 1 -pyrrolidine octyloxide 
etc. are mentioned, Especially Dimethylaluminum 1 -pyrrolidine ethoxide, 
diethylaluminum 1 -pyrrolidine ethoxide, JI n-propylaluminum 1 -pyrrolidine ethoxide, di- 
n-butyl aluminum 1 -pyrrolidine ethoxide, Diisobutylaluminum 1 -pyrrolidine ethoxide, 
dihexylaluminum 1 -pyrrolidine ethoxide, and dioctylaluminum 1 -pyrrolidine ethoxide are 
preferred. 

[01 26] As an example of a dialkyl aluminum 1-piperidine alkoxide, Dimethylaluminum 1- 
piperidine ethoxide, dimethylaluminum 1-piperidine n-propoxide, Dimethylaluminum 1- 
piperidine n-butoxide, dimethylaluminum 1-piperidine hexyloxide, Dimethylaluminum 1- 
piperidine octyloxide, diethylaluminum 1-piperidine ethoxide, diethylaluminum 1- 
piperidine n-propoxide, [0127]Diethylaluminum 1-piperidine n-butoxide, 
diethylaluminum 1-piperidine hexyloxide, Diethylaluminum 1-piperidine octyloxide, JI 
n-propylaluminum 1-piperidine ethoxide, JI n-propylaluminum 1-piperidine n-propoxide, 
JI n-propylaluminum 1-piperidine n-butoxide, JI n-propylaluminum 1-piperidine 
hexyloxide, JI n-propylaluminum 1-piperidine octyloxide, Di-n-butyl aluminum 1- 
piperidine ethoxide, di-n-butyl aluminum 1-piperidine n-propoxide, Di-n-butyl aluminum 
1-piperidine n-butoxide, di-n-butyl aluminum 1-piperidine hexyloxide, di-n-butyl 
aluminum 1-piperidine octyloxide, [0128]Diisobutylaluminum 1-piperidine ethoxide, 
diisobutylaluminum 1-piperidine n-propoxide, Diisobutylaluminum 1-piperidine n- 
butoxide, diisobutylaluminum 1-piperidine hexyloxide, Diisobutylaluminum 1-piperidine 
octyloxide, dihexylaluminum 1-piperidine ethoxide, Dihexylaluminum 1-piperidine n- 




propoxide, dihexylaluminum 1-piperidine n-butoxide, Dihexylaluminum 1-piperidine 
hexyloxide, dihexylaluminum 1-piperidine octyloxide, Dioctylaluminum 1-piperidine 
ethoxide, dioctylaluminum 1-piperidine n-propoxide, Dioctylaluminum 1-piperidine n- 
butoxide, dioctylaluminum 1-piperidine hexyloxide, dioctylaluminum 1-piperidine 
octyloxide, etc. are mentioned. 

[0129]Trialkylaluminium these ingredients (B) are indicated to be by the following 
general formulas (3) [Formula 6] 

r \ 

Al— R (3) 

R 2 

(R 1 and R 2 are the same as the case of a general formula (1) among a formula, and R may 
be the same as that of R 1 and R 2 , or may differ, and expresses an alkyl group with 1-18 
carbon atoms.) — functional group content alcohol shown by the following general 
formulas (4) [Formula 7] 



(4) 



(R 3 , R 4 , R 5 , X, n, and m express the same meaning as the case of a general formula (1) 
among a formula.) — it is easily obtained by making it react. 

[0130]That is, hydrogen of -OH of a general formula (4) reacts to -R of a general formula 
(3), and an ingredient (B) generates by being set to hydrocarbon RH and escaping. This 
reaction is indicated in detail to Elsevier Publishing Company T. Mole work, 
Organoaluminium Compounds, and 1972. For example, di-n-butyl aluminum methoxy 
ethoxide is obtained by making methoxy ethanol react to Tori n-butylaluminum. It is 
preferred to perform this reaction in inert hydrocarbon solvents, such as pentane, hexane, 
heptane, Deccan, cyclohexane, benzene, toluene, and xylene. 
[01 31] Although concentration in trialkylaluminium of a general formula (3) and a 
reactional solvent of functional group content alcohol of a general formula (4) is arbitrary, 
1 or less mol/L is preferred, a reaction of trialkylaluminium of a general formula (3), and 
functional group content alcohol of a general formula (4) — both mole ratio 1.1:0.9 to 
0.9:1.1 it carries out by 1.05:0.95 to 0.95:1.05 preferably. 

[0132]reaction temperature -78 ** - the boiling point of a solvent - desirable — 0 ** - the 
boiling point of a solvent — 30 ** - the boiling point of a solvent, and reaction time are 1 
hours or more still more preferably 30 minutes or more preferably 5 minutes or more still 
more preferably. Although distilling off under decompression may remove a solvent after 
ending reaction, using with a solution, without removing a solvent is preferred. 
[01 3 3] Although activity and environmental stress cracking resistance (ESCR) improve 
under polymerization conditions which make hydrogen coexist with ethylene compared 
with a case where an ingredient (B) and an ingredient (C) completely are not contacted 
when an ingredient (C) is contacted without contacting an ingredient (B), creep resistance 
does not improve. Although details of this reason are unknown, since an ingredient (B) 
has the work which introduces long chain branching of moderate length or a number into 



a specific molecular weight region in this catalyst, by a gel penetration chromatograph 
(GPC), it thinks because detection has the work which makes an ultrahigh molecular 
weight component of the difficult minimum quantity. 

[0134] [— ingredient (C):trialkylaluminium] - trialkylaluminium of an ingredient (C) 
used by this invention -- a general formula (2) 
. [Formula 8] 
R 6 

^Al— R 8 ( 2 ) 

R 

(among a formula, R 6 , R 7 , and R 8 may be the same, or may differ from each other, and 
express an alkyl group with 1-18 carbon atoms.) — it is the trialkylaluminium shown. As 
an example of R , R 7 , and R 8 , methyl, ethyl, n-propyl, n-butyl, isobutyl, pentyl, hexyl, 
octyl, decyl, dodecyl, etc. are mentioned. 

[01 3 5] As an example of trialkylaluminium, Trimethylaluminum, triethylaluminum, Tori 
n-propylaluminum, Tori n-butylaluminum, triisobutylaluminum, trihexyl aluminium, 
trioctyl aluminum, etc. are mentioned, and Tori n-butylaluminum, triisobutylaluminum, 
and trihexyl aluminium are especially preferred. 

[01 3 6] When an ingredient (B) is contacted without contacting an ingredient (C), 
compared with a case where an ingredient (B) and an ingredient (C) completely are not 
contacted, polymerization activity falls greatly, and although creep resistance improves 
under polymerization conditions which make hydrogen coexist with ethylene, ESCR does 
not improve. Although details of this reason are unknown, an ingredient (C) is considered 
because it has the work which changes distribution of short-chain branch by 
copolymerization with alpha olefin in this catalyst. 

[01 3 7] [Catalyst] In this invention, after being calcinated and activated, an ethylene 
system polymer is manufactured according to a catalyst which contacted a solid 
chromium catalyst ingredient of an ingredient (A) to a dialkyl aluminum functional group 
content alkoxide of an ingredient (B), and trialkylaluminium of an ingredient (C). Contact 
of an ingredient (B) and an ingredient (C) introduces an ingredient (C) into a 
polymerization reaction machine independently at the (a) ingredient (A) ingredient (B) **, 
How to contact under existence of ethylene or nonexistence and within a polymerization 
reaction machine, (b) Contact an ingredient (A) and an ingredient (B) beforehand, and 
introduce this contactant and an ingredient (C) into a polymerization reaction machine 
independently, How to contact under existence of ethylene or nonexistence and within a 
polymerization reaction machine, (c) Contact an ingredient (A) and an ingredient (C) 
beforehand, and introduce this contactant and an ingredient (B) into a polymerization 
reaction machine independently, How to contact under existence of ethylene or 
nonexistence and within a polymerization reaction machine, (d) Although which methods, 
such as the method of contacting beforehand an ingredient (A), an ingredient (B), and an 
ingredient (C), and introducing this contactant the bottom of existence of ethylene or 
nonexistence and into a polymerization reaction machine, may be used, a method of (d) is 
preferred also in these. 

[0138]Furthermore as the method of (d), an ingredient (d-1) (A), an ingredient (B), and 
an ingredient (C) are contacted in an inert hydrocarbon solvent, How to introduce the 
bottom of existence of ethylene or nonexistence, and into a polymerization reaction 



machine then, (d-2) After considering it as a catalyst which contacted an ingredient (A), 
an ingredient (B), and an ingredient (C) in an inert hydrocarbon solvent, removed a 
solvent further, and was dried, any may be sufficient as a method of introducing the 
bottom of existence of ethylene or nonexistence, and into a polymerization reaction 
machine, etc., but a method of (d-2) is preferred. 

[01 3 9] After contacting an ingredient (B) for an ingredient (A) in an inert hydrocarbon (d- 
2-1) solvent as a method [ further / (d-2) ], Next, after considering it as a catalyst which 
contacted an ingredient (C), removed a solvent further and was dried, After contacting an 
ingredient (C) for an ingredient (A) in a method of introducing the bottom of existence of 
ethylene or nonexistence, and into a polymerization reaction machine, and an inert 
hydrocarbon (d-2-2) solvent, Next, after considering it as a catalyst which contacted an 
ingredient (B), removed a solvent further and was dried, A mixture of an ingredient (B) 
and an ingredient (C) is contacted for an ingredient (A) in a method of introducing the 
bottom of existence of ethylene or nonexistence, and into a polymerization reaction 
machine, and an inert hydrocarbon (d-2-3) solvent, After considering it as a catalyst 
which furthermore removed a solvent and was dried, any may be sufficient as a method 
of introducing the bottom of existence of ethylene or nonexistence, and into a 
polymerization reaction machine, etc., but a method of (d-2-1) is preferred. 
[0140]Quantitative relation of an ingredient (B) and an ingredient (C) to contact is within 
the limits which fulfills following (1) thru/or all conditions of (3). 

(1) a mole ratio to a chromium atom - 0.1-5 - desirable ~ a sum total mole ratio of 0.2-4, 
an ingredient [ still more preferably as opposed to 0.3-3, and (2) chromium atoms ] (B), 
and an ingredient (C) — 0.2-6 - desirable - 0.4-5 — further ~ desirable — 0.6-4. (3) a 
mole ratio of an ingredient (B) and an ingredient (C) — 0.1-10 — desirable ~ 0.2-5 — 
further - desirable - 0.3-3. 

[0141] When quantitative relation of an ingredient (B) and an ingredient (C) is within the 
limits of the above, ethylene polymerization activity improves from a case where an 
ingredient (B) and an ingredient (C) are not contacted. Under polymerization conditions 
which make hydrogen coexist with ethylene, creep resistance and ESCR improve greatly, 
in less than the above-mentioned range, an effect which contacted an ingredient (B) and 
an ingredient (C) also under polymerization conditions which make hydrogen coexist 
with ethylene does not show up, and ethylene polymerization activity, creep resistance, 
and ESCR are not different from a case where do not improve and an ingredient (B) and 
an ingredient (C) are not contacted. If the above-mentioned range is exceeded, although 
creep resistance and ESCR will improve compared with a case where an ingredient (B) 
and an ingredient (C) completely are not contacted, ethylene polymerization activity falls 
substantially. Although details of a reason for this activity fall are unknown, it thinks 
because a superfluous ingredient (B) combined with the chromium active spot and has 
checked an ethylene polymerization reaction. 

[01 42] As a method of making an ingredient (A) contacting, an ingredient (B) and an 
ingredient (C), An ingredient (A) after calcination activation, propane, n-butane, 
isobutane, n-pentane, Isopentane, hexane, heptane, octane, Deccan, cyclohexane, Inert 
hydrocarbon solvents, such as benzene, toluene, and xylene, are mixed, it is considered as 
a slurry regime, and it is preferred to this an ingredient (B) and an ingredient (C), and to 
add an ingredient (B) first and then to add an ingredient (C) preferably. An ingredient (B) 
and an ingredient (C) do not need to be diluted with a solvent, and, Although it may 



dilute with inert hydrocarbon solvents, such as propane, n-butane, isobutane, n-pentane, 
isopentane, hexane, heptane, octane, Deccan, cyclohexane, benzene, toluene, and xylene, 
what is diluted with the above-mentioned inert hydrocarbon solvent is preferred. 
[01 43] Although the amount of solvents per lg of ingredients (A) after calcination 
activation can use arbitrary quantity, it is preferred that it is the quantity which can agitate 
by a slurry regime at least. Still more preferably, contact temperatures are 20-80 **, and 
0-150 ** of contact time [ 10-100 ** of ] is 1 to 4 hours still more preferably preferably 
for 30 minutes - 6 hours for 5 minutes - 8 hours. Conditions that each stage in a case of 
adding an ingredient (B) first and then adding an ingredient (C) is also the same are 
preferred. An ingredient (B) and an ingredient (C) react to a chromium atom of an 
ingredient (A) in which at least a part became 6 values after calcination activation, and 
are returned to a chromium atom of a low valence. After contact of an ingredient (B) and 
an ingredient (C) can be easily checked from becoming green or blue-green to an 
ingredient (A) after calcination activation of this being orange peculiar to a chromium 
atom of 6 values (what was returned to a trivalent or divalent chromium atom is 
presumed.). 

[0144]It is preferred to dry by dissociating by removal or filtration under decompression 
of a solvent, after contacting to an ingredient (A) of an ingredient (B) and an ingredient 
(C), and to separate a catalyst from a solvent as free fluid powder. If it is kept for a long 
time without separating from a solvent, compared with a case where an ingredient (B) 
and an ingredient (C) completely are not contacted, creep resistance and ESCR will 
improve on a par with a case where an ingredient (B) and an ingredient (C) are contacted, 
but. A problem to which ethylene polymerization activity falls substantially by 
degradation with the passage of time is produced. Although details of this reason are also 
unknown, in a solvent, a reaction with the chromium active spot of an ingredient (A), an 
ingredient (B), and an ingredient (C) continues advancing, and it is thought that it 
changes to structure which checks an ethylene polymerization reaction. Therefore, if 
contact is completed, it is necessary to separate a solvent promptly, time taken to separate 
a solvent and to dry after an end of contact - contact time - less than 1 time is still more 
preferably preferred less than twice preferably less than 3 times. As for a catalyst after an 
end of dry, it is preferred that it is smooth free mobility (freeflowing). mass produced as a 
rule of thumb of desiccation by residual mass of a solvent applying density of a solvent to 
pore volume of a catalyst - it is [ 1/10 or less ] preferably preferred 1/30 and to have 
become 1/100 or less still more preferably. 

[0145]It faces [ manufacturing an ethylene system polymer of this invention, and ] using 
the above-mentioned catalyst, and the liquid phase polymerizing method or gas phase 
polymerization process like slurry polymerization and solution polymerization, etc. can 
be adopted. The liquid phase polymerizing method is usually enforced in a hydrocarbon 
solvent. As a hydrocarbon solvent, inert hydrocarbon, such as propane, n-butane, 
isobutane, n-pentane, isopentane, hexane, heptane, octane, Deccan, cyclohexane, benzene, 
toluene, and xylene, is independent, or a mixture is used. 

[01 46] What is called condensing mode in which can adopt the polymerizing methods 
usually learned, such as a fluid bed and a churning floor, and a medium of heat-of- 
polymerization removal is made to live together by a case under inactive gas coexistence 
can also be used for gas phase polymerization process. Polymerization temperature in the 
liquid phase or gas phase polymerization process is generally 0-300 **, and is 70-150 ** 



still more preferably 50-180 ** preferably 20-200 ** practical. Sufficient arbitrary 
concentration to advance a polymerization may be sufficient as catalyst concentration and 
ethylene concentration in a reactor. 

[0147]In this invention, in order to manufacture an ethylene system polymer excellent in 
creep resistance and ESCR which are made into the purpose, especially an ethylene 
system polymer which fitted blow molding products and fitted large-sized blow molding 
products above all, it is indispensable to polymerize by making hydrogen coexist with 
ethylene. Although hydrogen generally has the work as what is called a chain transfer 
agent for adjusting a molecular weight, it also has work which raises creep resistance and 
ESCR in this invention, respectively, and this is one of the most important points of this 
invention. An example of conventional technology which showed clearly that it had the 
effect that hydrogen raises creep resistance and ESCR is not found. 
[01 48] Although details of a reason an effect is acquired by coexistence of hydrogen are 
unknown, In ethylene polymerization by this catalyst, since it has the work which 
introduces long chain branching of moderate length or a number into a specific molecular 
weight region, it thinks because it has the work which changes distribution of short-chain 
branch by copolymerization with alpha olefin. 

[0149]in the case of the liquid phase polymerizing method, hydrogen concentration in a 
polymerization reaction machine is written as concentration (%) (He in the liquid phase.) 
- ethylene concentration (it is written as ETc.) in the liquid phase -- following formula: 
[Equation 5]1.0xl0 " 6 <=Hc/ETc<= 1.0x10 ' 2 , desirable 3.0xl0" 6 <=Hc/ETc<= - it 
polymerizes 8.0x10 " 3 on the conditions with which the relation of 5.0x10 * 
*<=Hc/ETc<=5.0xlO " 3 is filled still more preferably. 

[0150]In the case of gas phase polymerization process, the hydrogen content pressure 
(MPa) (it is written as Hp.) in a polymerization reaction machine and the ethylene partial 
pressure (MPa) (it is written as ETp.) in a polymerization reaction machine are following 
formulas. : [Equation 611.0xl0' 4 <=Hp/ETp<=1.0 desirable - 3.0x1 0" 4 <=Hp/ETp<= - 
it polymerizes 8.0x10 " on the conditions with which the relation of 5.0x10 " 
4 <=Hp/ETp<=5.0xlO _1 is filled still more preferably. 

[0151]The ratio of concentration or a division ratio of hydrogen and ethylene made to 
coexist with ethylene can be easily adjusted by changing a division ratio of hydrogen and 
ethylene. Since work as a chain transfer agent also has hydrogen as mentioned above, 
when Hc/ETc or Hp/ETp is changed, polymerization temperature must also be changed 
in order to obtain a product of the same HLMFR. That is, polymerization temperature 
must be raised when polymerization temperature is lowered when Hc/ETc or Hp/ETp is 
raised, and Hc/ETc or Hp/ETp is lowered. 

[01 52] When a value of Hc/ETc or Hp/ETp is less than the above-mentioned range, in the 
same HLMFR, creep resistance and ESCR are not different from a case where hydrogen 
is not made to live together, and, as for an ethylene system polymer obtained, an effect of 
improvement does not show up. When a value of Hc/ETc or Hp/ETp exceeds the above- 
mentioned range, in the same HLMFR, ethylene polymerization activity will fall [ an 
ethylene system polymer obtained ] substantially. 

[01 53]Since alpha olefin will carry out a byproduction from ethylene and this alpha 
olefin will carry out copolymerization to ethylene further if ethylene polymerization is 
performed using a catalyst of this invention, a copolymer of ethylene and alpha olefin can 
be obtained only from an ethylene monomer. Although a mechanism which carries out a 



byproduction has unknown alpha olefin, since a byproduction does not happen when not 
contacting an ingredient (C), it is thought that some chromium active spots of an 
ingredient (A) are changed into the active spot of an alpha olefin byproduction by 
trialkylaluminium compound. As a kind of alpha olefin which carries out a byproduction, 
it is 1-butene, 1-hexene, 1-octene, etc., and there is especially much quantity of 1-hexene. 
Therefore, short-chain branches, such as ethyl branching, n-butyl branching, and n-hexyl 
branching, especially n-butyl branching are looked at by ethylene system polymer 
obtained only from ethylene. It turns out that quantity of density of an ethylene system 
polymer obtained as a mole ratio of an ingredient (C) to a chromium atom of an 
ingredient (A) becomes high in which alpha olefin carries out a byproduction as it tends 
to fall and this mole ratio becomes high increases. However, when an ethylene system 
polymer of density for which it asks only with alpha olefin which carries out a 
byproduction is not obtained, If needed, alpha olefins, such as propylene, 1-butene, 1- 
pentene, 1-hexene, 4-methyl-l-pentene, and 1-octene, can be introduced into independent 
or a two or more kind polymerization reaction machine, and copolymerization can be 
carried out. 

[0154]an alpha olefin content in an ethylene system polymer obtained — less than 
15mol% ~ less than 10mol% is preferably desirable, this invention — as an ethylene 
system polymer - HLMFR - 0.1-1000g/10 minutes ~ desirable - 0.5-500g/10 minutes, 
and density - 0.900 - 0.980 g/cm 3 , although a thing of 0.920 - 0.970 g/cm 3 is obtained 
preferably, Especially since it excels in balance of creep resistance and ESCR, blow 
molding products and a big effect above all with large-sized blow molding products are 
demonstrated. Especially ethylene system polymers for large-sized blow molding 
products of HLMFR of an ethylene system polymer for blow molding products are 1- 
15g/10 minutes for l-100g/10 minutes. As for an ethylene system polymer for blow 
molding products, density of 0.935 - 0.955 g/cm 3 and especially density of an ethylene 
system polymer for large-sized blow molding products is 0.940 - 0.950 g/cm 3 . 
[0155]In order to extend not only a single stage polymerization that manufactures an 
ethylene system polymer using one polymerization reaction machine as a polymerization 
method but molecular weight distribution, at least two polymerization reaction machines 
can be made to be able to connect, and multistage polymerization can also be performed. 
In the case of multistage polymerization, 2 step polymerization which continues and 
supplies a reaction mixture produced by making two polymerization reaction machines 
connect and polymerizing with a polymerization reaction machine of the first step 
succeeding a polymerization reaction machine of a second stage is preferred. A transfer 
in a polymerization reaction machine of a second stage is performed from a 
polymerization reaction machine of the first step by discharging continuously a 
polymerization reaction mixture from a second stage polymerization reaction machine by 
differential pressure through an interconnecting tube. 

[0156]By adjusting hydrogen concentration and/or polymerization temperature, with the 
first-step polymerization reaction machine, the amount ingredient of polymers, With a 
second stage polymerization reaction machine, with a low molecular weight constituent 
or the first-step polymerization reaction machine A low molecular weight constituent, 
Although which method of manufacturing the amount ingredient of polymers with a 
second stage polymerization reaction machine, respectively may be used, Since a method 
of manufacturing a low molecular weight constituent does not need [ from a field of 



productivity ] a flash tank of middle hydrogen in shift to a second stage from the first step 
with the amount ingredient of polymers, and a second stage polymerization reaction 
machine with the first-step polymerization reaction machine, it is desirable. 
[0157]In the first step, adjusting a molecular weight an ethylene independent or if needed 
by a mass ratio or a division ratio (Hc/ETc or Hp/ETp) with alpha olefin. [ as opposed to 
ethylene concentration of hydrogen concentration for copolymerization ] A 
polymerization reaction is performed adjusting density by a mass ratio or a division ratio 
to ethylene concentration of alpha olefin concentration. 

[0158]Adjusting a molecular weight by a mass ratio or a division ratio (Hc/ETc or 
Hp/ETp) to ethylene concentration of hydrogen concentration supplied also in a second 
stage in a second stage [ hydrogen and/or if needed ] in a reaction mixture which flows in 
from the first step. A polymerization reaction is performed adjusting density by a mass 
ratio or a division ratio to ethylene concentration of alpha olefin concentration supplied in 
a second stage [ alpha olefin and/or if needed ] in a reaction mixture flowing in from the 
first step. A catalyst which flows in from the first step not only may perform a 
polymerization reaction succeedingly in the second step, but it may newly supply a 
catalyst and/or an organic metallic compound like an organoaluminium compound in a 
second stage. 

[01 5 9] As a ratio of the amount ingredient of polymers in a case of manufacturing by 2 
step polymerization, and a low molecular weight constituent, The amount ingredients of 
polymers of 20 to 80 mass part and a low molecular weight constituent are [ the amount 
ingredient of polymers / ten to 90 mass part, and a low molecular weight constituent / the 
amount ingredient of polymers / 30 to 70 mass part and a low molecular weight 
constituent ] 70 to 30 mass parts still more preferably 80 to 20 mass part preferably 90 to 
10 mass part. HLMFR of the amount ingredient of polymers - 0.01-100g/10 minutes - 
desirable - MFR of 0.01-50g/10 minutes, and a low molecular weight constituent — 10- 
1000g/~ they are 10-500g/10 minutes preferably for 10 minutes. 
[0160]HLMFR of an ethylene system polymer obtained by 2 step polymerization - 0.1- 
lOOOg/- although it is 0.5-500g/10 minutes preferably for 10 minutes ~ as the resin for 
blow molding products ~ l-100g/- especially as resin for large-sized blow molding 
products, they are l-15g/10 minutes for 10 minutes, density of an ethylene system 
polymer obtained by 2 step polymerization - 0.900 - 0.980 g/cm 3 , although it is 0.920 - 
0.970 g/cm 3 preferably, as the resin for blow molding products — 0.935 - 0.955 g/cm 3 ~ 
especially as resin for large-sized blow molding products, it is 0.940 - 0.950 g/cm 3 . As 
for an obtained ethylene system polymer, kneading is preferred. Kneading is performed 
using an extrusion machine or a continuous system kneading machine of a monopodium 
or two axes. 
[0161] 

[Example] Although an example and a comparative example are given to below and this 
invention is explained to it still in detail, this invention is not limited to these examples. 
The measuring method used in the example and the comparative example is as follows. 
[0162]Hydrogen in the liquid phase, and a fixed quantity of ethylene concentration : a) 
According to JIS K 2301 (1992 editions), the hydrogen concentration and ethylene 
concentration in the liquid phase in the case of the liquid phase polymerizing method, 
The hydrogen concentration and ethylene concentration in the polymerization 
temperature of each example and comparative example conditions, hydrogen content 



pressure, and an ethylene partial pressure were beforehand analyzed and quantified by 
gas chromatography in the state where a catalyst is not introduced. Under [ a fixed 
quantity / it makes a little solutions in autoclave or a reactor extract and evaporate and / 
in the analysis condition of 10 pages of said JIS, Table 2, and column combination B / 
that / of a thermal conductivity detector / concentration / hydrogen concentration and / 
ethylene / using Shimadzu gas chromatograph GC-14A ]. 

[0163]b) Polymer pretreatment for physical-properties measurement : using Oriental 
Energy Machine Factory plastograph (lab PURASUTO mill ME25; roller geometry R608 
type), Ciba-Geigy IRUGA NOx B225 was added 0.2% as an additive agent, and it 
kneaded for 7 minutes at 190 ** under a nitrogen atmosphere. 

c) Melt flow rate (HLMFR) : according to Table 1 of JIS K-7210 (1996 editions), and the 
conditions 7, the measured value in the temperature of 190 ** and the load 21 IN was 
shown as HLMFR. 

d) Density : it measured according to JIS K-71 12 (1996 editions). 

[0164]e) Molecular weight distribution (Mw/Mn) : the gel penetration chromatograph 
(GPC) was performed on condition of the following about the generation ethylene system 
polymer, and a number average molecular weight (Mn) and average molecular weight 
(Mw) were calculated. 

[Gel penetration chromatographic measurement conditions] 
Device: Use WATERS 150C model and column: Shodex-HT 806M, solvent: 1,2,4- 
trichlorobenzene, temperature: 135 **, and a monodisperse polystyrene fraction, and it is 
universal consultation. About the molecular weight distribution (molecular weight 
distribution is so large that Mw/Mn is large) shown by the ratio (Mw/Mn) to Mn of Mw. 
"steric exclusion chromatography (high performance chromatography of polymers)" 
(woods Sadao work.) The data of n-alkane and judgment straight chain polyethylene of 
Mw/Mn<=1.2 was applied to the formula of KYORITSU SHUPPAN, the molecular 
weight indicated to 96 pages, and detector sensitivity, it asked for the sensitivity of the 
molecular weight M shown with a following formula, and the sample actual measurement 
was amended. 

[Equation 7] Sensitivity of the molecular weight M = a+b/M (a and b are constants and 
are a= 1.032 and b= 189.2) 

[0165]f) Creep resistance : according to JIS K-6774 (1996 editions), full notch type 
creep-under-tensile-force measurement (short term test) was performed, and fracture time 
in stress 60 kg/cm 2 was made into the value of creep resistance, 
g) Environmental stress cracking resistance (ESCR) : F50 value by the BTL method 
measured according to JIS K-6760 (1996 editions) was made into the value of ESCR (hr). 
[01 66] the beaker of preparation 500mL of an example 1 (1) solid chromium catalyst 
ingredient (A) ~ the silica (specific surface area 450m 2 /g.) of product CARiACT P[ made 
by Fuji SHIRISHIA ]-6 grade Pore volume 1.3cm 3 /g and the 40-micrometer mean 
particle diameter of 20 g were put in, pure water 50mL was added, and it was considered 
as the slurry. It agitated at the room temperature for 1 hour, agitating the solution which 
dissolved 0.40 g of anhydrous chromium trioxide (made by Wako Pure Chem) in the pure 
water of lOmL. Except for water, it dried with a 1 10 ** automatic oven for 12 hours by 
the decantation, and excess water was evaporated. Put the obtained powder 15g into the 
perforated plate perforated plate and the quartz glass pipe of 3 cm of tube diameters, set 
to the electric furnace for cylindrical calcination, it was made to mobilize with the air 



which let molecular sieves pass at the rate of flow for 1 .OL/, and calcination activation 
was performed at 600 ** for 18 hours. The chromium catalyst of the orange which shows 
that the chromium atom of 6 values is contained is ******. The chromium atom holding 
amount was 1 .01% as a result of ultimate analysis. Sorptomatic SO 1990 by a 
Fisonslnstruments S. p .A. company is used, Under a vacuum, 200 **, Pretreatment for 1 
hour. After carrying out, with the BET adsorption method (S. J. Gregg work, Adsorption, 
Surface Area and Porosity, 2nd Edition, 42 pages, Academic Press, 1982) by nitrogen 
absorption specific surface area. It was 440m 2 /g when measured. 

[0167](2) Hexane 48mL and Tosoh Akzo Tori n-butylaluminum 1.22mL (5mmol) which 
carried out distillation refining were put into the flask of lOOmL in which the ingredient 
(B) and the (dialkyl aluminum functional group content alkoxide) carried out the ****** 
nitrogen purge, and it was made to dissolve in it. Wako Pure Chem methoxy ethanol 
0.39mL (5mmol) was slowly dropped at this solution. After the end of dropping, it heated, 
hexane was refluxed, and it was made to react for 2 hours. It used as it is after ending 
reaction as a hexane solution of the di-n-butyl aluminum methoxy ethoxide of 0.1 mol/L. 
[0168](3) 2 g of ingredients (A) obtained above (1) were put into the flask of lOOmL in 
which the catalyst carried out the ****** nitrogen purge, and hexane 30mL which carried 
out distillation refining was added, and it was considered as the slurry. 3.9-ml 
(aluminum/Cr mole-ratio =1) addition of the solution of the ingredient (B) obtained 
above (2) was carried out, and it agitated at 40 ** for 1 hour. Next, 3.9-ml (aluminum/Cr 
mole-ratio =1) addition of the hexane solution of 0.1 mol/L of Tosoh Akzo Tori n- 
butylaluminum was carried out as an ingredient (C), and it agitated at 40 more ** for 1 
hour. The solvent was promptly removed over 30 minutes under decompression after the 
end of churning, and the free smooth fluid (free flowing) catalyst was acquired. 
Chromium of 6 values was returned and the catalyst showed green. 
[0169](4) a polymerization - 50 mg of catalysts and the isobutane 0.7L which were 
obtained above (3) were taught to the autoclave of 1.5L which fully carried out the 
nitrogen purge, and temperature up of the internal temperature was carried out to 102 **. 
After carrying out 0.1 MPa introduction of the hydrogen, application-of-pressure 
introduction of 4 g of the 1-hexenes was carried out with ethylene, and the 
polymerization was performed at 102 ** for 1 hour, maintaining an ethylene partial 
pressure so that it may be set to 1 .4MPa (Hc/ETc=8.4xlO " 4 ). Subsequently, the 
polymerization was ended by emitting contents gas out of a system. As a result, 170 g of 
polyethylene was obtained. The polymerization activity per lg of catalysts and per 
polymerization time hour was 3400 g/g-hr. The measurement result of physical properties 
(HLMFR, density, a molecular weight (Mn, Mw), molecular weight distribution 
(Mw/Mn), creep resistance (fracture time), ESCR) is shown in Table 1 . 
[0170]Hexane 48mL and Tosoh Akzo Tori n-butylaluminum 1.22mL (5mmol) which 
carried out distillation refining were put into the flask of lOOmL in which Example 2 (1) 
ingredient (B) and the (dialkyl aluminum functional group content alkoxide) carried out 
the ****** nitrogen purge, and it was made to dissolve in it. Wako Pure Chem 
tetrahydrofurfuryl alcohol 0.48mL (5mmol) was slowly dropped at this solution. After 
the end of dropping, it heated, hexane was refluxed, and it was made to react for 2 hours. 
It used as it is after ending reaction as a hexane solution of the di-n-butyl aluminum 2- 
tetrahydrofuranyl methoxide of 0. 1 mol / L. 

[01 71](2) Instead of preparation of a catalyst, and polymerization di-n-butyl aluminum 



methoxy ethoxide, A catalyst is prepared like Example 1 (3) except [ all ] having carried 
out 3.9-ml (aluminum/Cr mole-ratio =1) addition of the hexane solution of 0.1 mol / L of 
the di-n-butyl aluminum 2-tetrahydrofuranyl methoxide compounded above (1) as an 
ingredient (B), It polymerized like Example 1 (4). As a result, 155 g of polyethylene was 
obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 3100 g/g-hr. A physical -properties measurement result is shown in Table 1. 
r0 172] Example 3 (\) ingredient (B) (composition of a dialkyl aluminum functional group 
content alkoxide) Hexane 48mL and Tosoh Akzo Tori n-butylaluminum 1 .22mL (5mmol) 
which carried out distillation refining were put into the flask of lOOmL which carried out 
the nitrogen purge beforehand, and it was made to dissolve in it. Wako Pure Chem 
dimethylamino ethanol 0.50mL (5mmol) was slowly dropped at this solution. After the 
end of dropping, it heated, hexane was refluxed, and it was made to react for 2 hours. It 
used as it is after ending reaction as a hexane solution of the di-n-butyl aluminum 
dimethylamino ethoxide of 0.1 mol/L. 

[0173](2) Instead of preparation of a catalyst, and polymerization di-n-butyl aluminum 
methoxy ethoxide, Except [ all ] having carried out 3.9-ml (aluminum/Cr mole-ratio =1) 
addition of the hexane solution of 0.1 mol/L of the di-n-butyl aluminum dimethylamino 
ethoxide compounded above (1) as an ingredient (B), the catalyst was prepared like 
Example 1 (3) and it polymerized like Example 1 (4). As a result, 160 g of polyethylene 
was obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 3200 g/g-hr. A physical-properties measurement result is shown in Table 1. 
[0174]Hexane 48mL and Tosoh Akzo Tori n-butylaluminum 1.22mL (5mmol) which 
carried out distillation refining were put into the flask of lOOmL in which Example 4 (1) 
ingredient (B) carried out the ****** nitrogen purge, and it was made to dissolve in it. 
Tokyo Chemicals 1 -(2-hydroxyethy 1) pyrrolidine 0.59mL (5mmol) was slowly dropped 
at this solution. After the end of dropping, it heated, hexane was refluxed, and it was 
made to react for 2 hours. It used as it is after ending reaction as a hexane solution of the 
di-n-butyl aluminum 1 -pyrrolidine ethoxide of 0.1 mol / L. 

[0175](2) Instead of preparation of a catalyst, and polymerization di-n-butyl aluminum 
methoxy ethoxide, Except [ all ] having carried out 3.9-ml (aluminum/Cr mole-ratio =1) 
addition of the hexane solution of 0.1 mol/L of the di-n-butyl aluminum 1 -pyrrolidine 
ethoxide compounded above (1) as an ingredient (B), the catalyst was prepared like 
Example 1 (3) and it polymerized like Example 1 (4). As a result, 165 g of polyethylene 
was obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 3300 g/g-hr. A physical-properties measurement result is shown in Table 1. 
[0176]Instead of example 5 Tori n-butylaluminum, Except [ all ] having carried out 3.9- 
ml (aluminum/Cr mole-ratio =1) addition of the hexane solution of 0.1 mol/L of the 
Tosoh Akzo triethylaluminum as an ingredient (C) and (trialkylaluminium), the catalyst 
was prepared like Example 1 (3) and it polymerized like Example 1 (4). As a result, 165 
g of polyethylene was obtained. The polymerization activity per lg of catalysts and per 
polymerization time hour was 3300 g/g-hr. A physical-properties measurement result is 
shown in Table 1 . 

[0177]Instead of example 6 Tori n-butylaluminum, it is an ingredient (C) (a catalyst like 
Example 1 (3) except [ all ] having carried out and having carried out 3.9-ml 
(aluminum/Cr mole-ratio =1) addition of the hexane solution of 0.1 mol / L of Tosoh 
Akzo triisobutylaluminum). [ prepare and ] It polymerized like Example 1 (4). As a result, 



170 g of polyethylene was obtained. The polymerization activity per lg of catalysts and 
per polymerization time hour was 3400 g/g-hr. A physical-properties measurement result 
is shown in Table 1 . 

[0178]Instead of example 7 Tori n-butylaluminum, Except [ all ] having carried out 3.9- 
ml (aluminum/Cr mole-ratio =1) addition of the hexane solution of 0.1 mol / L of Tosoh 
Akzo trihexyl aluminium as an ingredient (C) and (trialkylaluminium), the catalyst was 
prepared like Example 1 (3) and it polymerized like Example 1 (4). As a result, 160 g of 
polyethylene was obtained. The polymerization activity per lg of catalysts and per 
polymerization time hour was 3200 g/g-hr. A physical-properties measurement result is 
shown in Table 1 . 

[0179]The temperature of calcination activation of an ingredient (A) is changed into 500 
** in example 8 Example 1 (1) (it was 450m 2 /g when specific surface area was measured 
with the BET adsorption method by nitrogen absorption like Example 1 (1).), It 
polymerized like Example 1 (4) except [ all ] having prepared the catalyst like Example 1 
(3) except [ all ] having used this ingredient (A), having changed 0.3MPa and 1-hexene 
introduction amount into 2.5 g, and having changed polymerization temperature into 105 
** for the hydrogen introduction amount, respectively (Hc/ETc=2.7xlO * 3 ). As a result, 
140 g of polyethylene was obtained. The polymerization activity per lg of catalysts and 
per polymerization time hour was 2800 g/g-hr. A physical-properties measurement result 
is shown in Table 1 . 

[0180]The temperature of calcination activation of an ingredient (A) is changed into 700 
** in example 9 Example 1 (1) (it was 440m 2 /g when specific surface area was measured 
with the BET adsorption method by nitrogen absorption like Example 1 (1).) 5 Except 
[ all ] having used this ingredient (A), the catalyst was prepared like Example 1 (3) and it 
polymerized like Example 1 (4) except [ all ] having changed polymerization temperature 
into 95 ** (Hc/ETc=7.6xlO * 4 ). As a result, 150 g of polyethylene was obtained. The 
polymerization activity per lg of catalysts and per polymerization time hour was 3000 
g/g-hr. A physical-properties measurement result is shown in Table 1 . 
[0181]A catalyst is prepared like Example 1 (3) except [ all ] having changed the addition 
of the hexane solution of 0.1 mol/L of di-n-butyl aluminum methoxy ethoxide into 7.8 ml 
(aluminum/Cr mole-ratio =2) as ten ingredients of examples (B), Polymerization 
temperature was polymerized like Example 1 (4) except [ all ] having changed the 
introduction amount of 100 ** and 1-hexene into 6 g, respectively (Hc/ETc=8.1xl0 * 4 ). 
As a result, 140 g of polyethylene was obtained. The polymerization activity per lg of 
catalysts and per polymerization time hour was 2800 g/g-hr. A physical-properties 
measurement result is shown in Table 1 . 

[01 82] A catalyst is prepared like Example 1 (3) except [ all ] having changed the addition 
of the hexane solution of 0.1 mol/L of Tori n-butylaluminum into 7.8 ml (aluminum/Cr 
mole-ratio =2) as 1 1 ingredients of examples (C\ It polymerized like Example 1 (4) 
except [ all ] having changed the introduction amount of 1-hexene into 0.2 g, and having 
changed polymerization temperature into 105 ** (Hc/ETc=8.9xlO " 4 ). As a result, 190 g 
of polyethylene was obtained. The polymerization activity per lg of catalysts and per 
polymerization time hour was 3800 g/g-hr. A physical-properties measurement result is 
shown in Table 1 . 

[0183]The addition of the hexane solution of 0.1 mol/L of di-n-butyl aluminum methoxy 
ethoxide is changed into 7.8 ml (aluminum/Cr mole-ratio =2) as 12 ingredients of 



examples (B\ A catalyst is prepared like Example 1 (3) except [ all ] furthermore having 
changed the addition of the hexane solution of 0.1 mol/L of Tori n-butylaluminum into 
7.8 ml (aluminum/Cr mole-ratio =2) as an ingredient (C), Polymerization temperature 
was polymerized like Example 1 (4) except [ all ] having changed the introduction 
amount of 105 ** and 1-hexene into 1 g, respectively (Hc/ETc=8.9xlO " 4 ). As a result, 
135 g of polyethylene was obtained. The polymerization activity per lg of catalysts and 
per polymerization time hour was 2700 g/g-hr. A physical-properties measurement result 
is shown in Table 1. 

[0184]The hydrogen introduction amount was polymerized like Example 1 (4) using the 
catalyst of example 13 Example 1 (3) except [ all ] having changed 0.3MPa and 1-hexene 
introduction amount into 6 g, and having changed polymerization temperature into 98 **, 
respectively (Hc/ETc=7.9xlO " 4 ). As a result, 150 g of polyethylene was obtained. The 
polymerization activity per lg of catalysts and per polymerization time hour was 3000 
g/g-hr. A physical-properties measurement result is shown in Table 1 . 
[0185]HA30W catalyst purchased from preparation W. R. Grace of Example 14 (1) 
ingredient (A) (chromium holding amount = 1 .0%) Calcination activation was performed 
for specific surface area 500m 2 /g, pore volume 1.5cm 3 /g, and the mean particle diameter 
of 70 micrometers at 600 ** like Example 1 (1) for 18 hours. When ultimate analysis was 
conducted, the chromium atom holding amount was 0.99%. It was 420m 2 /g when specific 
surface area was measured with the BET adsorption method by nitrogen absorption like 
Example 1 (1). 

[0186](2) In the preparation examples 1 of a catalyst (3), the catalyst acquired above (1) 
is used as an ingredient (A), The hexane solution of 0.1 mol / L of di-n-butyl aluminum 
methoxy ethoxide as an ingredient (B) 3.8 ml (aluminum/Cr mole-ratio =1), The catalyst 
was completely prepared in a similar manner except having added 3.8 ml (aluminum/Cr 
mole-ratio =1) of hexane solutions of 0.1 mol/L of Tori n-butylaluminum as an ingredient 
(C), respectively. Chromium of 6 values was returned and the catalyst showed green. 
[0187](3) It polymerized like Example 1 (4) except [ all ] having used the catalyst 
acquired by the polymerization above (2). As a result, 165 g of polyethylene was 
obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 3300 g/g-hr. A physical -properties measurement result is shown in Table 1. 
[01 8 8] Example 15: Vapor-phase-polymerization G. Mabilon work, Eur. Polym. J., 
Volume 21, 245 pages, and the fluid bed reactor indicated in 1985 and the same 
perpendicular-vibration type reactor (capacity 3 of 150 cm, and 50 mm in diameter.) By 
420 velocity-of-vibration/(7 Hz), the oscillating distance of 6 cm was created and the 
vapor phase polymerization was performed. What enclosed with the ampul 20 mg of 
catalysts acquired in Example 1 (3) under a nitrogen atmosphere is put into the reactor 
which carried out the nitrogen purge beforehand, After heating to 104 ** and introducing 
hydrogen of 0.017MPa, application-of-pressure introduction of 3 g of the 1-hexenes was 
carried out with the ethylene of 1 .4MPa, and the polymerization was started by starting 
vibration and breaking an ampul. Ethylene was fed if needed via the flexible splice so 
that the ethylene partial pressure in a reactor might be maintained to 1 .4MPa 
(Hp/ETp= 1.2x10 " 2 ). After performing a polymerization for 15 minutes at 105 **, 
ethylene feeding was stopped, the reactor was cooled and vented to the room temperature, 
and contents were taken out. As a result, 16 g of polyethylene was obtained. The 
polymerization activity per lg of catalysts and per polymerization time hour was 3200 



g/g-hr. A physical-properties measurement result is shown in Table 1 . 
[0 1 891 Example 16 : supplying continuously the catalyst acquired by the first step reactor 
of the 2 step-polymerization content volume 200L in 120 L/hr and Example 1 (3) in 
isobutane at the rate of 5 g/hr, and discharging reactor contents at desired speed. In 101 
**, the mass ratio (Hc/ETc) to the ethylene concentration of the hydrogen concentration 
in the liquid phase 8.3x10 " 4 , Ethylene, hydrogen, and 1-hexene were supplied so that the 
mass ratio to the ethylene concentration of 1-hexene concentration in the liquid phase 
might be kept at 0.13, and the first step polymerization was continuously performed in 
the state of liquid fullness on the conditions of total pressure 4.1MPa and mean- 
residence-time 0.9hr. The slurry of the isobutane containing the generated copolymer to 
the second stage reactor of the content volume 400L as it is The whole quantity, In 103 
**, without introducing through an interconnecting tube 50 mm in inside diameter, and 
adding a catalyst Isobutane (55 L/hr), Ethylene and hydrogen (Hc/ETc=8.5xlO ~ 4 ) were 
supplied, the second stage polymerization was performed on condition of total pressure 
4.1MPa and mean-residence-time 1.1 hr, and polyethylene was obtained. The ratios of the 
low molecular weight constituent of 48 mass parts and a second stage of the ratio of the 
amount ingredient of polymers of the first step were 52 mass parts. The polymerization 
activity per lg of catalysts of 3600 g/g-hr and a second stage eye and per polymerization 
time hour of the polymerization activity per lg of catalysts of the first step and per 
polymerization time hour was 3300 g/g-hr. A physical-properties measurement result is 
shown in Table 1 . 

[01 90] Example 17 - 50 mg of ingredients (A) and the isobutane 0.7L which were 
obtained in Example 1(1) were taught to the autoclave of 1.5L which fully carried out 
the nitrogen purge, and temperature up of the internal temperature was carried out to 105 
**. After carrying out 0.1 MPa introduction of the hydrogen, as an ingredient (B) Hexane 
solution 0.1 9mL of 0.1 mol/L of di-n-butyl aluminum methoxy ethoxide (aluminum/Cr 
mole-ratio =2), Next, application-of-pressure introduction of the hexane solution 0.1 9mL 
(aluminum/Cr mole-ratio =2) of 0.1 mol/L of Tori n-butylaluminum is carried out with 
ethylene as an ingredient (C), It polymerized like Example 1 (4) at 105 **, maintaining 
an ethylene partial pressure so that it may be set to 1.4MPa (Hc/ETc=8.9xlO " 4 ). As a 
result, 70 g of polyethylene was obtained. The polymerization activity per lg of catalysts 
and per polymerization time hour was 1400 g/g-hr. A physical-properties measurement 
result is shown in Table 1 . 

[0191]In example 18 Example 1 (3), addition of the ingredient (B) and the ingredient (C) 
was ended, after 40 ** and 2-hour churning, after allowing to stand at the room 
temperature for 96 hours with the slurry regime, the solvent was removed under 
decompression, and the free smooth fluid (free flowing) catalyst was acquired. It 
polymerized like Example 1 (4) except having used this catalyst. As a result, 60 g of 
polyethylene was obtained. The polymerization activity per lg of catalysts and per 
polymerization time hour was 1200 g/g-hr. A physical-properties measurement result is 
shown in Table 1 . 

[0192]It polymerized like Example 1 (4) except [ all ] having changed the introduction 
amount of 1-hexene into 5 g, using the ingredient (A) of Example 1 (1) 50 mg, without 
performing processing by one ingredient of comparative examples (B), and an ingredient 
(C) at all. As a result, 130 g of polyethylene was obtained. The polymerization activity 
per lg of catalysts and per polymerization time hour was 2600 g/g-hr. A physical- 



properties measurement result is shown in Table 1 . Activity fell compared with Example 
1 and creep resistance and ESCR were inferior. 

[0193]Except not performing processing by two ingredients of comparative examples (C) 
at all, the catalyst was prepared like Example 1 (3) and it polymerized like Example 1 (4) 
except [ all ] having used 50 mg of this catalyst. As a result, 85 g of polyethylene was 
obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 1700 g/g-hr. A physical-properties measurement result is shown in Table 1. 
Compared with Example 1, activity fell substantially, and creep resistance and ESCR 
were inferior. 

[0194]Except not performing processing by three ingredients of comparative examples (B) 
at all, the catalyst was prepared like Example 1 (3) and it polymerized like Example 1 (4) 
except [ all ] having used 50 mg of this catalyst. As a result, 240 g of polyethylene was 
obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 4800 g/g-hr. A physical-properties measurement result is shown in Table 1. 
Although activity improved compared with Example 1 and ESCR improved compared 
with the comparative examples 1 and 2, compared with Example 1, creep resistance and 
ESCR were inferior. 

[0195]In comparative example 4 Example 1 (4), hydrogen was not introduced at all 
(Hc/ETc=0) but it polymerized like Example 1 (4) except [ all ] having changed 
polymerization temperature into 103 **. As a result, 175 g of polyethylene was obtained. 
The polymerization activity per lg of catalysts and per polymerization time hour was 
3500 g/g-hr. A physical-properties measurement result is shown in Table 1. Compared 
with Example 1 , creep resistance and ESCR were inferior. 
[0196]Instead of the silica of P-6 grade of the preparation examples 1 (1) of the 
comparative example 5 (1) ingredient (A), Except [ all ] having used the silica (specific 
surface area 300m 2 /g, pore volume 1.5cm 3 /g, mean particle diameter of 40 micrometers) 
of P-product made by Fuji SHIRISHIA 10 grade, the ingredient (A) was prepared like 
Example 1(1), and calcination activation was performed. When ultimate analysis was 
conducted, the chromium atom holding amount was 0.98%. It was 290m 2 /g when specific 
surface area was measured with the BET adsorption method by nitrogen absorption like 
Example 1 (1). 

[0197](2) In the preparation examples 1 of a catalyst (3), the catalyst acquired above (1) 
is used as an ingredient (A), The hexane solution of 0.1 mol / L of di-n-butyl aminium 
methoxy ethoxide as an ingredient (B) 7.5mL (aluminum/Cr mole-ratio =2), The catalyst 
was similarly prepared except having added the hexane solution of 0.1 mol/L of Tori n- 
butylaluminum 7.5 mL (aluminum/Cr mole-ratio =2) as an ingredient (C), respectively. 
Chromium of 6 values was returned and the catalyst showed green. 
[0198](3) It polymerized like Example 1 (4) using 50 mg of catalysts acquired by the 
polymerization above (2) except [ all ] having changed the introduction amount of 1- 
hexene into 0.2 g, and having changed polymerization temperature into 96 ** 
(Hc/ETc=8.1xl0 " 4 ). As a result, 40 g of polyethylene was obtained. The polymerization 
activity per lg of catalysts and per polymerization time hour was 800 g/g-hr. A physical- 
properties measurement result is shown in Table 1. Although creep resistance and ESCR 
seldom changed compared with Example 1, activity decreased sharply. 
[0199]The addition of the hexane solution of 0.1 mol / L of di-n-butyl aluminum 
methoxy ethoxide as six ingredients of comparative examples (B) 0.1 9mL (aluminum/Cr 



mole-ratio =0.05), A catalyst is prepared like Example 1 (3) except [ all ] having changed 
the addition of the hexane solution of 0.1 mol / L of Tori n-butylaluminum into 0.1 9mL 
(aluminum/Cr mole-ratio =0.05) as an ingredient (C), respectively, It polymerized like 
Example 1 (4) except [ all ] having changed polymerization temperature into 103 ** 
(Hc/ETc=8.5xlO ~ 4 ). As a result, 135 g of polyethylene was obtained. The polymerization 
activity per lg of catalysts and per polymerization time hour was 2700 g/g-hr. A 
physical-properties measurement result is shown in Table 1 . Compared with Example 1 , 
creep resistance and ESCR were inferior. 

[0200]The addition of the hexane solution of 0.1 mol / L of di-n-butyl aluminum 
methoxy ethoxide as seven ingredients of comparative examples (B) 19.4mL 
(aluminum/Cr mole-ratio =5), A catalyst is prepared like Example 1 (3) except [ all ] 
having changed the addition of the hexane solution of 0.1 mol / L of Tori n- 
butylaluminum into 19.4mL (aluminum/Cr mole-ratio =5) as an ingredient (C), 
respectively, It polymerized like Example 1 (4) except [ all ] having changed the 
introduction amount of 1-hexene into 0.2 g, and having changed polymerization 
temperature into 90 ** (Hc/ETc=7.0xlO ). As a result, 30 g of polyethylene was 
obtained. The polymerization activity per 1 g of catalysts and per polymerization time 
hour was 600 g/g-hr. A physical -properties measurement result is shown in Table 1 . 
Although creep resistance and ESCR seldom changed compared with Example 1, activity 
decreased sharply. 

[0201]It polymerized like Example 1 (4) except [ all ] having introduced a small amount 
of hydrogen using 50 mg of catalysts of comparative example 8 Example 1 (3), so that it 
might become Hc/ETc=8.1xlO " 7 with a minute amount hydrogen cylinder at the time of 
ethylene partial pressure 1.4MPa. As a result, 175 g of polyethylene was obtained. The 
polymerization activity per lg of catalysts and per polymerization time hour was 3500 
g/g-hr. A physical-properties measurement result is shown in Table 1 . Compared with 
Example 1, ESCR and shock resistance were inferior. 

[0202]It polymerized like Example 1 (4) using 50 mg of catalysts of comparative 
example 9 Example 1 (3) except [ all ] having changed the hydrogen introduction amount 
into 1.5MPa (Hc/ETc= 1.3x10 " 2 ), and having changed 95 ** and 1-hexene addition into 6 
g for polymerization temperature, respectively. As a result, 45 g of polyethylene was 
obtained. The polymerization activity per lg of catalysts and per polymerization time 
hour was 900 g/g-hr. A physical-properties measurement result is shown in Table 1. 
Although creep resistance and ESCR seldom changed compared with Example 1, activity 
decreased sharply. 

[0203]It polymerized like Example 1 (4) except [ all ] having changed 1-hexene addition 
into 5 g using 50 mg of HA30W catalysts which carried out calcination activation in 
comparative example 10 Example 14 (1). As a result, 125 g of polyethylene was obtained. 
The polymerization activity per lg of catalysts and per polymerization time hour was 
2500 g/g-hr. A physical-properties measurement result is shown in Table 1. Activity fell 
compared with Example 14 and creep resistance and ESCR were inferior. 
[0204]Using 50 mg of HA30W catalysts processed of the ingredient (A) and ingredient 
(B) which were obtained in comparative example 1 1 Example 14 (3), hydrogen was not 
introduced at all (Hc/ETc=0) but it polymerized like Example 1 (4) except [ all ] having 
changed polymerization temperature into 103 **. As a result, 170 g of polyethylene was 
obtained. The polymerization activity per lg of catalysts and per polymerization time 



hour was 3400 g/g-hr. A physical-properties measurement result is shown in Table 1. 
Compared with Example 14, ESCR and shock resistance were inferior. 
[0205]It is a 969ID catalyst (chromium holding amount = 1 .0%) as a Phillips catalyst 
purchased from preparation W. R. Grace of the comparative example 12 (1) ingredient 
(A). Calcination activation was performed for specific surface area 3 10m 2 /g, pore volume 
1.2cm 3 /g, and the mean particle diameter of 80 micrometers at 600 ** like Example 1(1) 
for 18 hours. When ultimate analysis was conducted, the chromium atom holding amount 
was 1 .02%. It was 280m 2 /g when specific surface area was measured with the BET 
adsorption method by nitrogen absorption like Example 1(1). 

[0206](2) In the preparation examples 1 of a catalyst (3), the catalyst acquired above (1) 
is used as an ingredient (A), The hexane solution of 0.1 mol / L of di-n-butyl aluminum 
methoxy ethoxide as an ingredient (B) 3.9mL (aluminum/Cr mole-ratio =1), The catalyst 
was prepared like Example 1 (3) except having added the hexane solution of 0.1 mol/L of 
Tori n-butylaluminum 3.9 mL (aluminum/Cr mole-ratio =1) as an ingredient (C), 
respectively. Chromium of 6 values was returned and the catalyst showed green. 
[0207](3) It polymerized like Example 1 (4) using 50 mg of catalysts acquired by the 
polymerization above (2) except [ all ] having changed polymerization temperature into 
100 ** (Hc/ETc=8.1xl0 " 4 ). As a result, 35 g of polyethylene was obtained. The 
polymerization activity per lg of catalysts and per polymerization time hour was 700 g/g- 
hr. A physical -properties measurement result is shown in Table 1 . Although creep 
resistance and ESCR seldom changed compared with Example 1 , activity decreased 
sharply. 

[0208]Hexane 48mL and Tosoh Akzo Tori n-butylaluminum 1.22mL (5mmol) which 
carried out distillation refining were put into the flask of lOOmL in which the 
comparative example 13 (1) ingredient (B) carried out the ****** nitrogen purge, and it 
was made to dissolve in it. It dried in this solution enough by molecular sieves, and Wako 
Pure Chem drying ethanol 0.29mL (5mmol) which carried out distillation refining was 
slowly dropped at it. After the end of dropping, it heated, hexane was refluxed, and it was 
made to react for 2 hours. It used as it is as a hexane solution of the di-n-butyl aluminum 
ethoxide of 0.1 mol/L after ending reaction. 

[0209](2) Instead of preparation of a catalyst, and polymerization di-n-butyl aluminum 
methoxy ethoxide, A catalyst is prepared like Example 1 (3) except [ all ] having carried 
out 3.9-ml (aluminum/Cr mole-ratio =1) addition of the hexane solution of 0.1 mol/L of 
the di-n-butyl aluminum ethoxide compounded above (1) as an ingredient (B), It 
polymerized like Example 1 (4) except [ all ] having changed polymerization temperature 
into 100 ** (Hc/ETc=8.1xl0 ~ 4 ). As a result, 165 g of polyethylene was obtained. The 
polymerization activity per lg of catalysts and per polymerization time hour was 3300 
g/g-hr. A physical-properties measurement result is shown in Table 1 . Although ESCR 
improved compared with the comparative examples 1 and 2, compared with Example 1, 
creep resistance and ESCR were inferior. 

[0210]The hexane solution of 0.1 mol/L of Tosoh Akzo butyl-ized methylalumoxane 
(trade name MMAO) as a denaturation organoaluminium compound instead of di-n-butyl 
aluminum methoxy ethoxide as 14 ingredients of comparative examples (B) 3.9 ml 
(aluminum/Cr mole-ratio =1), As an ingredient (C), instead of Tori n-butylaluminum as 
hydrocarbyl aluminum hydrocarbyl oxide. A catalyst is prepared like Example 1 (3) 
except [ all ] having added 3.9 ml (aluminum/Cr mole-ratio =1) for the hexane solution of 



0.1 mol/L of Tosoh Akzo diethylaluminum ethoxide, respectively, It polymerized like 
Example 1 (4) except [ all ] having changed the introduction amount of 1-hexene into 6 g, 
and having changed polymerization temperature into 105 ** (Hc/ETc=8.9xlO " 4 ). As a 
result, 50 g of polyethylene was obtained. The polymerization activity per lg of catalysts 
and per polymerization time hour was 1000 g/g-hr. A physical-properties measurement 
result is shown in Table 1 . Although activity fell substantially compared with Example 1 
and ESCR seldom changed, compared with Example 1, creep resistance was inferior. 
[0211] 
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n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


n-Bu 3 Al 


] 




HA30W. 


600 


420 




0 




0 


tfcttWn 


HA30W 


600 


420 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


n-Bu 3 Al 


1 




969ID 


600 


280 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


n-Bu 3 Al 


1 


tfcW 13 


P-6/Cr03 


600 


440 


Et 2 Al(OEt) 


1 


n-BujAl 


1 


tfcttWl4 


P-6/Cr0 3 


600 


440 


MMAO 


1 


EtzAlCOEt) 


1 
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P • 1 0 : SWJt&ffiiff 300m s /g,^a?L#Q 1.5cm 3 /g,¥^)fetS 40Mm) 
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#^ 


(MPa) 
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(XttHp/ETp) 


CO 






1 


0.1 


8.4 XIO 4 


102 


4 




2 


0.1 


8.4 X10- 4 


102 


4 




! 3 


0.1 


8.4 xicr* 


102 


4 




4 


0.1 


8.4 XIO 4 


102 


4 




1 5 


0.1 


8.4 XIO 4 


102 


4 




1 6 


0.1 


8.4 XIO 4 


102 


4 




7 


0.1 


8.4 XIO 4 


102 


4 




8 


0.3 


2.7 XIO" 3 


105 


2.5 




9 


0.1 


7.6 XIO 4 


95 


4 




10 


0.1 


8.1 x 10" 4 


100 


6 




11 


0.1 


8.9 x 10" 4 


105 


0.2 




12 ; 


0.1 


8.9 X 10 4 


105 


1 




i j 






98 






14 


0.1 


8.4 XIO 4 


102 


4 




15 


0.017 


1.2X 10 z * 


105 


3 




16 




1^0 8.3 x 10 


1 P7X< H 1A1 

l m 0 101 






17 


0.1 


8.9 XIO 4 


105 


1 




18 


0.1 


8.4 XIO 4 
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4 
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ttWI^J 1 
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[ j .^istf /ml >* 
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8.4 X 10 4 
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tfcW 1 ] 3 
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8.4 x 10 4 
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4 
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0 


0 
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4 
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0.1 


8.1 XIO 4 


96 


0.2 






0.1 


8.5 XIO 4 


103 


4 




tfc$S$>l7 


0.1 


7.0 XIO 4 


90 


0.2 




Wis 




8.1 x 10' 7 
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4 




ItWl9 


1.5 


1.3 x 10" 2 


95 


6 




J*tS011O 


0.1 


8.4 XIO 4 


102 


5 






0 


0 


103 


4 




tfcttW 12 


0.1 


8.1 xiO" 4 


100 


4 




nam 13 


0.1 


8.1 XIO 4 


100 


4 




JtlWlM 


0.1 


8.9 XIO 4 


105 


6 
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HLMFR 
(g/lOmin) 


?6JJ£ 

(r/citi 5 ) 


Mn 
(xio 4 ) 


Mw 
(xio 4 ) 


Mw/Mn 


(hr) 


ESCR 
(hr) 


l 


3400 


6.1 


0.944 


2.1 


35.2 


16.8 


74 


420 


2 


3100 


6.3 


0.944 


2.0 


34.9 


17 5 


75 


420 


3 ! 


3200 


5.9 


0.943 


2.2 


37.8 


17.2 


76 


410 


4 


3300 


6.2 


0.942 


2.1 


35.3 


16.8 


74 


430 


5 


3300 


6.2 


0.944_ 


2.1 


37.8 


18.0 


72 


440 


6 


3400 


6.0 


0.944 


2.2 


38.7 


17.6 


73 


430 


7 


3200 


6.1 


0.943 


2.0 


34.0 


17.0 


74 


410 


8 


2800 


5.8 


0.942 


1.8 


35.6 


19.8 


78 


440 


9 


3000 


6.3 


0.942 


2.8 


35.4 


12.6 


66 


400 


10 


2800 


6.3 


0.944 


2.3 


40.9 


178 


74 


420 


11 


3800 


5.9 


0.944 


2.2 


39.6 


18.0 


72 


420 


12 


2700 


5.8 


0.944 


1.8 I 


36.0 


20.0 


76 


440 


13 


3000 


6.1 


0.943 


2.0 


34.6 


17.3 


74 


420 


14 


3300 


6.3 


0.944 


2.1 


35.6 


17.0 


75 


410 


15 


3200 


6.1 


0.943 


2.4 


35.4 


14.8 


72 


400 


16 


1 & g 3600 

2 ©I 3300 


6.0 


0.943 


1.6 




ZU.4 


su 




17 


1400 


5.8 


0.943 


1.6 


35.2 


22.0 


72 


410 


18 


1200 


5.9 


0.944 


1.9 


35.4 


18.6 


70 


400 


JttSfiai l 


2600 


5.9 


0.944 


2.2 


35.8 


16.3 


25 


140 




1700 


6.1 


0.943 


2.1 


35.6 


17.0 


24 


140 




4800 


6.0 


0.944 


2.0 


348 


174 


26 
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ifct&#l4 
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6.3 


0.944 


2.3 


36.7 


16.0 


24 
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6.2 


0.943 
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35.0 


23.3 


70 
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6.0 


0.942 
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15.7 


30 
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5.8 


0.942 
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34.9 


29.1 


72 
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6.1 


0.943 


2.4 


36.6 


15.3 


32 
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tttS0J9 
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5.7 


0.943 
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36.4 


14.6 


72 


410 


fcfctfeffl 10 
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5.7 


0.944 


2.2 


36.3 


165 


30 


140 


mm ii 


3400 


6.0 


0.942 


2.0 


35.5 


178 


25 


160 


fcfc&M 12 


700 


5.9 


0.943 


2.1 


34.8 


16.6 


65 


380 


\m®\ 13 


3300 


6.2 


0.944 


2.1 


35.8 


17.0 


26 


240 


J£&0J 14 


1000 


6.1 


0.943 


1.2 


35,2 


29.3 


22 


400 



[0214] 

[Effect of the Invention] In accordance with the method of this invention, the catalyst 
which consists of a solid chromium catalyst ingredient (Phillips catalyst), a dialkyl 
aluminum functional group content alkoxide, and trialkylaluminium is used, By 
polymerizing by making hydrogen coexist with ethylene, the ethylene system polymer 
which was excellent in creep resistance and ESCR, fitted especially blow molding 
products, and fitted large-sized blow molding products above all can be manufactured 



efficiently. 
[0215] 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[DrawingJJIt is a flow chart figure of catalyst preparation for ethylene system polymer 
manufacture of this invention. 
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[0024] tuMjfc&kb. txit, mmzimm 
wmvtotemteti z. t izx t t-s«>? 

A, Kit? OA. iHft^DA. HJX (2-X^-/l^f 
•9VX-M ?da, ^oAnf^rtb^-b, t* 
X (tert-7*f-;lO ^o^-h^W^ils t-CfcH 

##41^. bhs?oa, ?DA7-fe-f/u7-feM—r- 

< t u&WFf-tf 6 mt%*>X ^nAiiXf 
;K7)t8Jtm^$ii-&«ri:^<o^TV^ (v. J. Ru 
ddickfc*. J. Phys. Chem. , Volume 100, 110621:, 199 
6*, S. M. Augustine^, J. Catal., Volume 161, 6 
\m, 1996*) 

[0025] mmmtwm<\v>Hi? oAt^s 

*dik*^*, ftflWi ? x*J*te&to<rflimzi ~>x 

<i, 7oJ*W?-t LTfi#fc*fLT0.2-2.0%, $f£L 

< (iO. 3-1 . 7%, $ fcfcJJ* L < JiO. 5-1 . 5%T*£> l> . 



[0026] 7vMt&fo<?)immzMf8.ixmm 
mzmo. %wmmi±mzmmt,zizt%^m 

V\ a»R»TTtf*a. fl&SJSttfcli, 4 0 0-9 0 
0'C. #4L<li4 5 0-8 5 0°C. L<(i 
5 0 0-8 0 Ot«tT 3 0^-4 8«||SL Jff* L 
<ttH9BK2 4lMB. S6fc#£l,<U;2i$ISh-12 

zMzxmmmimmmzmmtiK? 

[0027] ja±t i o n*? uj>mm& < a > 
A^^ftfij^c^K^kHfffcf-^ yf h y 4 yro 

®?7*^J*M%b'l l ZimhZti&&m7J\s3* : sV 

mh l< \tm&mtt&®*?*4 7 wtrftx^*) 
x 0 ^mmimmmutx^i-uym^m. 

Efl:^lJi^ji7ctt»fflmt'^jSvS14£HJ:oT*18 
Sgp^i^t. f^-r, ^3-r> r;P5^4fe 

\i.-??^s7c»£ 0 z&mitmzmikz tixmwz 

#4 ill.. 4fc. 7-/^*Jg«co^(iil»WW 

[0 0 28] Ztlt>W&lt. C. E. Marsdenl 1 , Plast 
ics, Rubber and Composites Processing and Applicat 
ions. Volume 21, 193S, 1994*. T. Pullukat^, 
J. Polym. Sci., Polym. Chem. Ed., Volume 18, 2857 
K, 1980*. M. P. McDaniel^, J. Catal., Volume 
82, 118W, 1983*. 8f&na64-6207#&*L ^BS57-1 
98705^fg. #^4-10483^18, #^B344-25695^ 
#PjBBS52-96686^fg, WHJI853-39992^«, 

ftmm^mm'm&ojMizimztix v^s 

[0029] [ J«# ( B ) : ^'T^^/WT^ 5 --)Af 
ta6*WT/U3dfS/H] *J6flHTfflV^jS^ ( B ) CM 
7)V^)V7)Vi=.^^mm^7)V^^Y\i, 7/1/ 

7U-;l/75/a. h-nUi/'x;^ t^Ui/'x/i^s 

mmm*%ts7)va*^ m art& vtjv^jvtiv 

i-VMl&kX'b*). ( 1 ) 

[^5] 
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{3». R 1 , R 2 <i|iI-^-5'CtP^oTiJ;<, jK 
3lSM?&l~l8<97/l/*/l'&£St;bU R 3 . RMiR 

~18f)7/Mf^»£fl;bU R 3 tR 4 (iii^tTS$r 
JB£l/OvC<>J:<. Xtii**jI?afcU«irF£* 
*>U n(±l-l 2«?M, mttXjWRjjMFPtO 

i . x^fHwn^ 2 -c* o . r 5 u&mm 
7U-/w**fi*>u R 3 i^{iR 4 t5i^LT^^ 

LTWCfcJ:^. XtfajRfflC^)*^ R 5 tiX 

*m\m. i>mm%m y f n-^xh & . *fWBt*j 

S^fcJfr^ fit? U-rtifc iVE SC Rtf$l. ZCO 

[00 3 0] Ri, R 2 <DMifcfflb LT(i, *^/k x^ 
/k n-rnb;k -fV7a»k n-7>/k 4V7* 
^-/k ^y?-;k A.df^/P, :t?f-;k f^K Fri' 
V&ZimfbtLh. RK R*V>M:ifrMblXte. * 
sjt. *f-/k x^-;k n-7nt;k 4 y/nt/k n 
-7*f7k 4V7**/k ^yf-/k M^/k 
/k ri^k Yfi/l^mmfhKh, R*tR*t>*& 

t>tl&. R 5 <DMWMt IXH. J*3-/k xf-/k n- 
7'ob/k -<77'nbVk n-7"f-/k 4V7*?7k ^ 
y?7k M^/k *7fvk f^'K Fri^k 7i 

x/k FU;k #^U;k 77?-;k ryfH-/^ 

/k rb5th*otf7X;K bo'JxX/k t^ijy'- 
;U=Sr fc'^W 6*1 * . X*«H*J|[WI|^K R 6 #X £ 

x/k b^Ux*x;l/&£frW6*ll>. 



[003 1 ] HLMFR#1~1 5g/l 04h 
0. 940M). 950 g / c O^B^a-jSJ^Hfiffl^Xf- 
Uy*fi^-*3Wl^il4Xf-^yjKfi^«cjS^ (B) O 

iva x F , vr;^;uT;w 5 x -7 a r u -;kr* ^ r 
/Hj*^f , ^ry^W^-^^f h 7 1 FP7 7 
7 * >- F\ imWfrTA' 5 x<7 F 7 b F ot5 7 
dfxH, VTHftA'T /U5x>7Af h7t Ha77-^ 
7^3* >- H . s J7)V*t)V7)V S x*7 Af h 7 1 F a f 
5 - ;pt;p 3 ^ y F , ^*r;p^;ur;p s x>> a ^'r;^ 
;l/T 5 7 T =Jf v F , S^T;l^P /UT;P 5 x >7 A i/'T U 
5 7 T;P3 Jf. F\ : J7)^UT)U S x-7 a - n 

-r/^^f a u v-v^-v' h\ ^'r^ur^sx^A 
-N-ryMf/i'tf^y ^v^>-F, ^'r^^r^sx 

•7A-N- T/^/P-b'a U x'-;Pr;W3^ x F . : J7)V 

is F> v r r;^;ur;i'5x^A- i - bo u y'yr/i^n 

# yf\ i/'T/^/l^T/USX^A- 1 -b^'J^'yT^ 
3df 2/ F***»f 6*1, 4>T*i> v'T^UrA- 5 x>7AT 
v7;P3^r 1/ F . 5^T;WpyP7A'5 x>7Ar h 7 

b f a 7 5 -)V7)i? F\ yr;^;W7/u 5 x-7 A 

y'7;^^ 7577^3*^% S^TA^f ;t-7;U S->> 
A— 1 — ball ^'y 7/U3 ^ YWtt I ^ . 
[0032] i/'7;^;U7;PSxi7A7^3^>-7^3 
*isYV>M:WMblXte. ^^;U7^Sx^a^F^ 
i/XF^fi/F, ^-J-^/PSX^A^ h^fyn-rn 
^^F\ ^^-;P7;USXT7A^hdfvn-7>^^ 
F, ^f-;W7^5XT7A^F^x^dfv;P^xF, 
^^7;P5XT7A^F=5f^^^;^#^F, ^ 

^AXbJfyn-rn^yK, x*p<^7^5x»7 
Axhdf^n-7'h^v'F, y'^W^S-^AXb 
dr^^^^xF. 

[0033] v^^7;USxr7AXh^i/^7f-;^ 
dfiyF, y7f /l/T/l- S n -7o^ i'X h^f y 
h\ iyV^7^Sxr7An-7 0 n^^n-7°o^ 
^F. ^^;W7^5x^An-7 , n^$/n-7'F# 
is F , if* i-)V7)V 5 x>7 A n - 7*0^ y^ 
* v- F\ i/*^ f-rt'Trt' 5 x-7 A n -7'o^ x^" ^ 
^i^Fs S/'*WT/t'$X'/\M yrn^^xh^f 
xh\ ^^^/USx^A^f yro^yn-7o^ 
^r^F. x^f-^7;WSx»7A-<yrn^i/n-7'F 
^fi/F, ^f-^7^Sx«>A>f yra^^y^ 
#=*vF\ ^f-;i/7;usx»>A^7ro^^7f- 
;U^xF\ ^f-;P7;P5x»7An-7h^xxhdf 
y^ f /l-r^ $-7An-yhJfyn-7D^ 
x*P<f-;l^7^5X'7An-7'F^v'n-7*F^>' 

F. 

[00 34] > ? ^f-;U7;l^SX'7An-7h=3f^^>' 
^^f^F, i/'^f-;l^7;USxr7An-7h^^7f- 
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y- F , ^ ^-/y7/y 5 A-f V 7 Mf n - TO** 
y-F\ ^f-^T^S-^^^VT'b^xn-rb^^ 

F\ y^-f/y7/y$x»>A>f y7hdfv^4fv;i^3j-dfi/ 
F . ^-/y7/y 5 x>? A 4 y 7 F * I/* 9 frVttis 
F\ S^/^/ySx^A^yvy^^xF^y-F. 
^ f-/y7/l/ 5 -*7 AM 1 i^tf* ^ n -7*n^ y- 
F\ ^f-^T^S-^A^^^^n-yh^i/ 
F\ i/ X^Jl7)Vi-VJ±^i<')Vjr*i<''\* t s)V** 

dfi^K, S/'*fVy7/y$X»7A:*y'^y**i/XF*v' 
F\ 

[0 0 3 5] i J*f-)V7)V$.-*7&*?1*)V**i'n- 
/n^ F . y*;< ^-/y7/y 5 x<7 A:* ? f-zkt* v' n 
-7F*y-F\ y**fvy7/y$X'7A*??-/l'**;^ 
*yvM-*^F\ y^/l/r/ySx^A^f-zM-^i/ 
tt+lVtti/Y* y-xf-zl/T/ySx^A;* F^ry-xF 
dfy-F\ S/Xf-zI^/ySX^A;* F^xn-7"P,-K^fv- 
F\ y'Xf^T^S-^A^ F*^n-7F*vF\ v 
X^y7Zy$x>7A*F*i'^ri'ZM-*y'F\ y-'X* 
z^zySx^A^F^y^f-zM-^F, xX^-;UT 
zySx^AxF^yxF^y-F, yxf/i,?;^-')^ 

^yn-/HyK, yxf/WS-^Axb^f^ 
^y-zM^y-F. s Jx.+iV7)VS-*7J*x.\-*is*?* 

[0 0 3 6] ^xf ;l/7/P5 xi)i n - ra^yx b 
*^F\ vXf-^r^Sx^jUn-rn^v-n-ro 
dfdf^F, ^Xf >)A n -7D#Jf y n 
F^fy- F\ yXW/^-^An-TP^yMy 
;M-# y- F\ y-'Xf-^T/I^S x>7A n-7o^yt^ 
f-zM^F*. ^xf-yl/T^Sx^A^ y/n^yx 
F* y- F\ ^'Xf-yyT/y Sx^V7n^yn-7 
a^dfy-F. yXf x-^A'f V 7D^y n - 

7' F # y- F\ : Jx.^)VT)V 5 x»7 A 4 V ro^v'v* 
y-;y^-^fy-F\ i/x^-;yT;y5x>7A-f y7n^y* 
9+lVtt s sY* yXf^7;^x-)An-7fJfyX 
F^fy-F. yXW/l/Sx^An-yhJfyn-Ta 
#df^F\ y s xf-;yT;ySx->i,n-7'F= i fy-n-7'F 
*y-F\ 

[0 0 3 7] yXW/^X^An-Zb^fy^y 
ZM^y-F. y-'xf-zyT/yS -Wn- 7 F^y-:*? f- 
/M-*y'F\ yXfyl/r/l/Sx^y/h^fyXh^ 
>-F\ y i xf-;yr;U5x>7A-fy7*F^y'n-rn*r4f 
j/F\ y s x^/y7/y$x«7A4 y7h#yn-7hJfy 
F\ yXf-zl^/ySx^A'f y7hJfyMy;^i/ 
F\ i>3L*f-)V7iV*~*7M y/h^fy^^f^y 
F\ y ; xf-;yr;ySx»7i,A,df^,^d E .^xF^y'F\ 
yxf-/yr/y 5 x>7 A^=*f x/y** y- n -7utf* is 
F\ ^x^/^/ySx^A^^zy^^n-yF^ 



F\ y-'Xf-;yT;ySx^A^dr^;y^df>-/\df^;y^-df 

^F\ ^'Xf-Zy7zy$XT>A^vzy**v:*?f-zM- 
dfy-F. y'X^/yT/ySX^Atfy'^/y^yXF^y- 
F\ 

[0 0 38] y-'X^yrzySx^A^-^f-^dfy-n- 
To^yK, y-'X^-yyT/ySx^A^^^yjj-^^n 
-7F*y-F\ y-'x^yT/ySx^A^-^^yjj-dfy'^ 
*^zM-*y-F\ y'xf;P7;l/$x>)A^?f;WJey 
tf^/M^y-F. y-*n-7atVy7/y5x>7A*F* 
y-XF^fv-F. ^'n-TotVyTzySx^A^ F^-y-n 
-70*=Sri/F\ y-'n-TDtVyrzySx^A^F^fy- 
n-7F*y-F\ i/'n -7at?/y7/y$x>>A* F*^ 
'v*y-/y:t*i'F\ ^'n-TohVyryySx^A^ F^f 
y-:*? ^-/y** y- F\ y 5 n - 7' a t?/y7/y S x>7 Ax F 
*y-xF*y-F\ y^n-rntVyr/ySx^AxF^r^ 
n-ru-ifJf-i/K. y? n - 7'a V)VT)V S x <7 Ax F * 
y-n-7F*y-F\ yn-rot^Sx^Axh^f 
S/A.df i/tV^^is F\ y^'n -7°n fyyT/y S x<7 AX F 

[00 3 9] ^n-7°nhVyr;ySXT>An-7°0^dr 
y-x F * is F\ y>" n - 7 a t'/y7/y 5 x^ A n - Taffi 
^fy-n-ro^y-F. s^n -7a tf/y 7/y 5 x>7A4 
y7n^yn-7n#^i/K, y'n-7n t'zy 7/y 5 
;Wn-7o^yn-7bJfy^ yn-7n^ 
7/y S X»7 A A y Tutf* y- n - 7 F * y F\ y-* n -7° 
a \ZH7)l 5 x»7 A n -7n^ y'-M 1 v F . 

y 5 n - ro t°;yT;y *x^y7n^ 5"v* ^s!" 
df- v F\ yn-7n hVyT/y 5 x »7 A n - 7 s ^ 

^y-jj-^f-zy^y-F. y 5 n - 7"u tVy 7/y 5 x»7 A 
n-7HyXh^yh\ y-'n-TntVyT/ySX^A 
n -7* F * x n -rodf^fy- F\ I/ n -7a t/yT/y 5 
x»7An-7*F*y-n-7'F*y-F\ y'n-7nt^7 
;ySx<7An-7F^^dfy-/y^iyF\ ^'n-7n 
tVy7;y 5 xr>A n - 7 F^-y-5j-y'f-;y^ x F\ 
[0040] i/*n -ratty 7/y $Xi7A4 y^F^x 
xF^fy-F, y-"n-7ntf/y7/ySX'7A^y7"Fdfy' 
n -7°n^ y'F. ^' n -7°n t°/y7/y S x-> A-f y 7 
F^f^n-7F^^F\ yn-7nt;Wl/5X^A>( 
y 7 F y-^ v-/y^-^ . yn-7o t/y7/y S x 
>7A-f y/b^y^^f/Wyp, ^n-rat^ 
;y 5 x A A..df v-yy^-df ^x F * y- F\ y'n-7n f/y 
T/y5x»7A^4fy-/U^^n-TO,-K^i/F\ ^'n- 
7d t'/y7/y 5 x>7 A^.df vn-7F^fi/F\ 
j/'n-7o t'/y7/y 5 x>7 A^ y-/y^^f y-^ i^/y^ 
^r^F\ y-'n-7atT/y7/ySx»7A^y'/y^-^x^ 
^ f)V^ is F , y-' n - 7"o tr/y 7/y 5 x»7 A^ ? f-/F 
jj-dfv-xF^fy-F. y'n-7ntVl/7;l'$x^^f 
/y^J-df y- n - v F\ : J n -7a h'/y 7/y S x»7 
A^^f-/y^^^n-7Fdf^F\ 
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[004 1] : Jn-ru\Z]l>7)l$.-*7J>.*'?1-lV** 
i/M^/M-^xF, i Jn-7nt°)l,7)\s$.-''7J±*7 

A.X hifyXhify-F, xn-y^UT/WS-^A^ h 
if^n-To^if ^'n-yf-^T^S-^A^h 
ify-n-yhify-F, : Jn-7*}-)V7)V$-*;J*X\-* 
is^* y7k*if is F\ ^ n - 7'f-;y7;y S -*7 A.* h if 

yX|>if^b\ yn-yfyl/T^S-^AXh^yn- 
mif* b\ is n - 5 x-7 AX h if >- n - 
7h=fxb\ xn-7>;y7/y$X'7AXhif;^ify' 
/M-if^F, xn-y^r^5xi>AXbdf^^f- 
yh\ y 7 n - 7f-A7)V 5 -<7 A n - 7°n;i?if i/ 

[0 04 2] yn-Zf^S-^Aa-rn^y 
n-Z^yK. y'n- 7*)VTlV S-Wn- rostf 
df v-A^dj- ^/^-if ^ y s J/* n - 7 j-)l7lV i-Wn- 

r ntf* y^y^/M-* y< F\ yn- 7*f-/y7/y S ->> 
M y rn4?if i^x h df y- h , y?n - 7>;y7/y 5 xi? 
A^f y 7°n;K3- x n -rntf-if yK, *J n - 7>/y7;y 

5-^A-f y7 0 0^dfv'n-7'hdf>-K. jy*n-7*^-/y 

r^sx^A^f yrn^df>' A ^ ;a f^^ d f>'h\ ^n- 
7f-/y7/k 5 -*7 a 4 y 7 n ^ x ? f-zu* 4 ^ F , 

y-'n-7^/y7;y$XT?An-7*h*i/xr>if^F. >> 
n-7"f-/l^T;U5x^An-7'h^f>'n-ro^v' 
F, 5/n-7**;y7/U$X>7An-7*F*>'n-7>* 
y<h\ i/n-7+)V7)V : i-*;&n-7Y*i/*<*i')V 
**>-F. yn-7^;y7;y$X>7An-7>ify':*y' 

[0 04 3] yn-Zf^S-^^y/b^fyX 
hify-F, xn-7'f-;Ur^5X'7A-f V/b^yn- 
7*ctfMf ^ F . S> n - 7*f-;y7;y 5 x? A 4 y 7> * 5/ 
n-7'hdfvb\ y'n-^W/PS-^A^ y7'hif 
y^y/myF. ^n-7"f-;UT;USxi7A>fy7* 
h*^***^**^, yn-ZfyyT/yS-?^ 
=Sf^;^=5f^xhdf^H. yn-7'f;y7;l'$-')^ 
ifx/y^ifxn-ro^v-K. yn-^W/ki- 
-)A\Jfy/^yn-7'hJfyK, yn -7>/y7/y 
^x^A^x/M^S^if is)Vtti/Y* y'n-/f 
^T/l/S-^AA.ifv-^af y^^f^yH, y-'n 
-7"f-;ur;usx'>A^^f-;^^yxhdf^h\ y*n 

- 7>/y7/y 5 X «7 A* 7 f^M"^ n - 7*Ctfttf ^ 

[0 044] : Jn-7J-)V7A'$.-*7l±*?^)V**i/ 
n-7b^Y. yn-/f;y7yy$-^t?f;^ 
^WfrSz/kt^K. i/n -7^7/1^-^*? 
f-frtti'Xr+A'ttSsY* S M V7*h)V7JV$.-*? 
A^if^xhif^F. ^ y7'f-;y7/y$-'7A;< h 
^yn-ra^yK, yM y^TA'$-W> h 



df^n-7"h^^b\ v-vyr^r^sx^A^b^f 
s^s^m^f* ^y7'^/ur^5X'7A>h^ 
i^f-zM-^K ^y7"^;uryi/5x^Axhdf 

i/Xbdf^H. > J -fy7*f-;Pr;P5x^AXhdfv'n- 
rosK^s^K, *M y 7*^7^5X17 AX hdf^n - 
7KyH. xMy7*f-;Ur;U5X'7Axhdfi/^v- 
;M-if x F , y ix^Axh^*?^- 
Jkt'frS'F, yMy/f/kT/kS-^An-roMy 
Xh^fi/K, xMy7 - ^-;UT;W5X'>An-ro^^ 

[ 0 0 4 5 3 V 7"iHy7;y ;Z>)An-7n^y 

n-yh^f^H. sm yT'^r/ySx^An-rnji? 
if i"v*f x^** y- F , SM y 7"^-/y7/y S-Wn- 
rn^^^^f-z^^xF, yMy^fyyT^S-f 
A4 y 7* a jtf* S^x h # x F , yMV 5 -«7 

A >f y 7°0 iK 4f 2/ n - 7'C?;i?if S" h\ S^-f V f^iVDV 
S x-7 A-f y 7-n^df ^ n -7* b is Y . yMV 7*f-;W 

7^$x»7A4 yrn^df >-;^df >m y 
7*^T;U5x»7A>f V7ntf*i/*?i-A**i'Y. 
iS4 yy^;Ur;WSx»>An-7*hdf^XhdfyH, v 

y ff-frTA' Sx<7An-7*bif^n-rn^^ 
h\ ^y7*f-;Ur/l^SX'7An-7*hdf>'n-7'h^ 
xb\ y7*f-;WT;l/5x»>An-7*hif^ify;P 
^ifxh\ xMy7*^;UT^5x^An-7*hdf^^ 

f-^*4f ^ K , >-M y 7*f-;ur;w S -*> A-f y 7 1 b Jf y- 

Xhdfy-F. 

[0046] y-My7"^-;UT;ySX'7A-f yybifv-n 
- r a^df y- H , *M V 7*)17)V 5 A-f y 7* h * 

^ n - 7* h ^ ^ h*. yV y 7"f-^ r ;p s x ^ a >f y 7* b 

if y-^if y-;^if y-F. 5>-f yy^/kT^S-^A-f y 
•/b^isXtj-AttisY. i> A y7>;yT;ySx^A 
'sif y-;y^if i/X h if y- F , y-M y 7*f-;yT;y S x<7 A 
'sif ^;y^ify-n -ratify- Vf^)V7)V^ 
-V A'vif y-;yjfif j/ n - f V * y- F . *M V 7>;y7 
;WSX«7A^if isfVX^s^i/Atti/Y , i>A V7' 
j-A,7AS~*72>'\*i')l**z/*?1'J\/**i'Y. : J 
A y7*^;yr^5x^A^^f-;yjj-ify'Xhif i^Y. V 
A y 71-)V7)V 5 -*7 v n - 7 o^df y- 

H, y-W y7 - ^/yT;ySX'7A^y I f-;y^ify'n-7'h 
if i^F, y7'f-/yT;ySx^A^^^-;y^-if ^if 
y-^if^F. 

[ 0 0 4 7 ] yM y 7>;yT/y 5 x«7 A^^ f-;y^if y' 
^•^^y^if xF. y-'^ify-yyT^SX^A^ hify-X 
hif^F> ^df^yT/kS-^A^ hif^n-T-O.-K 
ify-F, y-'A.dfy';y7;k$- , 7A^hifxn-7hif^ 
F> vXif^;yr;y5x»7A^hifv^^;U^if^ 
H, y-;yT;y 5 -»>A^b if ^^^jj-df x 
H. xXif i/;yT;y5x>7AXb=Jf^xhif ^a. 
ify-;y7/yS- , 7AXhify'n-7 , n^ify'h\ i/Xdf 
i/;yT/y$x»>AXhify'n-7'hify'F, y-Xif^y 
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7^S-^AXh^v^i/;^df^h\ V^V)U7 

Sx^An-yotf^xXF^vF, i/A.4f-v-;UT;U5 
iWn-rn^yn-rn^yh\ 5*^*5^7 

x«> A n -7° DjK* x n - 7" F * V F\ 
[0 048] ^Xdr^yl/T^S-^An-rn^^A. 
^fx/M^vF, v^x/^/FS-^An-yn*'^ 

j/jj-yf-zM-^F*. ^Jf^r^s-^A^yro 

4fdf vX F * F\ v-Xdf i")V7 )V 5 x y A V To* 
4 y y djK^ v^- 7 f-zM - * s s H . S*v* x/F7;F S x 

7An-7"h^^Xhdf^h\ yX^y^7/^-'>A 
n-7'Kyn-ro^yK ^Xdf>7F7^$X^ 
An-7>^^n-7>Jfv-F, S^df is)V7)V$.-*7 
An-Zh^fy^y)^ xF\ S^V* x/l/y/FSx 

x </■ A A y 7 F df- yl F * x F\ 

[0049] v^^ivtiv^-^m yyhdf^n- 

yn^Jf ^ F , 5*v* ^7/FS xyA^f y y F* v- n 
-7>=¥^F\ > ; ^y-;U7^Sx'!7A-<y7'h^v'^ 

^x/m-^-vF, ^^^r^sx^A^fyyh^i' 

3rvxF3f>-F\ j^X^;k7/F$xyA^f>-/F7j-3f 
^n-To^^F* j/X*Sy/l/r;i'$x^A'vaf-i/;l/ 
jj-df^n-yh^fv-H, vXdfv^T^Sx^A^df^ 
^jj-^^df^^-dfi/h*, ^X^f^;wr;P5xi7A^ 
* i s)V**\/*7*)\>** i sY, V>^*l/iV7)\s^-*7 
A^yf-/M-dfxxF3-v-F\ S>^>;F7/l'5X'7A 
^f^yn-rn^yK, j/'V* X/U7/F 5 X 
yAjJ-yf-zM-^xn-yF^F. i>x*:y/F7/F$ 
xy A * f-;^df S^n^ S'/Uah* x F\ 
[0 0 50] ^df^T/PSx^A^-^f-;^^^ 
yf-/M-*xF\ i^yf-;F7/F$xyAy F^i/xF 
*>-F\ ^ty^/F7;FS-^Ay F^n-yc?;}?* 
xF\ x:tyf-/F7;F$x>7Ay F^v-n-yF^i' 
F\ i?* 7 1-)VT)V Y*i/^**/)Vir* is 
F\ y*71-)VT)\>%-*7J±*\-*i/*71r)VJ[*%/ 
F\ ^^f-^T^5x^Axh^vXFdf^h\ xtf 

^f-^r^s-^Axh^^n-rn^v-h'. s^y 

^T^SX^AXh^iyn-yh^f^K. *M9+f\, 
7lV^-^J±X.Y*i/'s.*y>)V**>'Y, v-'^yWT 
;U 5 x</- Ax F 3f v;* y fvU** v F , Vis 7 *)V7tV 
Sx^An-rn^^xbdr^H, : J*7*}-)VT)V% 
-Wn-rn^yn-ra^yK, l/*7+)VT 
/PSX^An-To^iyn-yF^F*. 

[0051] y* ;f ^r/v S x>> A n - y n*^ ^ 

^M^K, ^yf-zl/T^Sx^An-rn^ 
i'*71-)\s**i'Y. i/*7^)V7)V5.-*7MVTn 



^^xf^f. ^y^r/usx^A'fyyn^ 
* n -r ndf^f ^ F . ^-/uy/F s x^A^f y r 
o^xn-yh^v-H. ^y^w/FSxyA-ry 

yo^df^A.df^/^#^Hs W7^$x>>A 

>f y7o^y^?f;Wyh\ v^-y^y^s- 

yAn-yF*vXF*^F\ y^^f^7;^-">A 
n-yh^^n-7'o^^-K. ^y^7^$x»> 
An-yb^^n-yh^rvh\ >>tfy^yF7;F$xy 
An-yh^v-^Sy/M-^K, x:ty?-;F7;F$x 
Wn-7hJfy^fWy"H, -W/FS 

xyA4yyF*^xF*vF\ v*7+iv7)V$.-*7 

[0 0 52] i*tyf-/F7VF$x«7A4 yyh^fj/n- 

yF^F. ^y^7;u5xyA-f yyhdfi/^ 
^f**xF\ ^3j-yf-^y;p$x^A-fyyhdf^ 
y^/F^^F, ^yf-^r^sx^A^^^-df 
^xf*^f\ ^y^-^yPSx^A^^^i/ 

n-7D!tf4^K y^^W^^-^A^y;^ 
#J/n-7F*5/K, >^y^yF7;FSxyA^f;//F 
^df^A > df$y;^^^K, ^yf-;P7;P5x»^A^ 
i/)V**i/*7*)V**i'Y, v^y^-;F7;F$xyA 

jj-y^^^xFdf^H. >^y^/F7/FSxyA* 

yf^F^xn-yW^F, i JJ[7i-)V7)V*-*7 
A^y^^Syn-y>^fxh\ i/^yf-;y7;i/Sx 
^ a* y ^y v-;^^ H . 7^jvt)V 

5 xy At 7 +JUtt Vit7i-)V^V Y%Z&mft> 

[00 53] ^f-/PT^5xt>Ap<h=JfxXhdf^ 
H, i/Xf-;P7^SxyAy h=)f^Xb=Jfxb\ i^'n- 
ynt°^7;y5xyAy h^xXbdrvF. yn-/f 
;U7;P 5 X ^ Ay F * yX F * 1/ F\ ^ V ~?1~)17)1 
5->^Ay F^f^xF^f^F, : J^*islV7)V%-*7l± 
^h^yXKyK, ^y^7;P$x»>Ay F*^ 
lh^yWHU\ 

[0 0 54] ^7;F=3f;l-y^5X^A7 l J-;F^^7 
ypn^^F^ft^Ji: iXlt. ^y^/F7;FS-yA7 
x ydf^xFdr^F\ ^'y^-;F7;P5X7A7xy^v' 
n-7aifJfy^ ^yf-;W7;F$xyA7xy^xn 
-yF^f^F, yyf^S- , )A7xy^y^y 

;^^-^F\ ^'yf-;i/7;FSxyA7xy^f^y^ 

*df^F\ ^'xf-;l/7;U5xyA7xydfi/XF^^ 
F\ yXf^i-^Ayx/^yn-rD^y 
F\ i/'Xf-/F7;F$X'7A7xy^n-yF*i'F\ 
i/Xf-^7/F$nr>A7xy^f>-^v;F^^^F\ 
x^;l/7/l-Sxr / A7xy^^yf-;^dfiyF\ i^'n 
-rnt/P7/F$x<-7A7xy*>xF*xF\ Vn- 
yotVP7^$-7A7xy^f^n-yo,-K^r^F\ v 
n-7'at°;F7^Sxr>A7xy= i f^n-yFJfv'F\ 
is n - 7n t;l^7/P 5x«7A7xy^f x's^ x^^^f x 
F\ y'n- 7°o f;P7;F S x^ A 7 x y ; y^7^)Vt 
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F\ > ; n-7^r^S-'>A7xydrv-n-7 0 n^ 
vn-7^;y7/y$xi?A7xy*>-n-7h* 

[00 5 5] y'n-7'fyW$-^A7xy=>fyjr^ 

PjK^S^H. y-fyrf/WS-Wyx/Jfyn- 
7>=Sf^h\ yMy/W;l'$-'>A7xy^yM 
^/M^F. yMyyW;^-7A7iyJfy^ 
tJ-jUttisY. v-Xdf^T^S-yAyxy^r^X 

h^f^K. ^^f^r;i'5-'7A7xy^^n-rn 

#*y-F, yMy^l/S-^iyx/^yn-yh 
*y-F, x/y7/y 5x^7x7 *y-^fx/M- 
*v-F\ ^*^/y7/y$x>7A7xy*i^77VM- 
*i/F\ y i ;fry*7Vy7/y$X'7A7xy*yXF*S' 
F\ y^7f/l/7/l'J-7A7xy^yn-rD^y 
F\ y-'*77Vy7/y$x^A7xy*xn-7*F^y' 

F, ^^f-;ur;PS->7i»>7xy^i/^^^^ 
F\ y*^f^7;^-7is7xy^y^;f;^y 

[0 0 5 6] i JT)V*)VT)V$.-*JJ±T F5b F'n75 

y^F^JWfcWfci/cH;, > ? >f-;wr;W5-'7A-2 
-rb7t h*077y= 5 fxh\ i/'x^T/I^S-^A- 
2-f b7tKn77y^yh\ *J n-TObVl^/yS 
x«7A-2—rF7b Hn77y^fyK 
7/PS-'7A-2-rh7bHa777 d f^h', SMV 
7>;PT/US-»7A-2-Th7t Kn757df^h\ 
y'My^7/l'S-7A-2-f h5t Kn797^^ 
H, > > '^^f-;yT;WSxr/A-2-rh5t KD7 57 
*y-F\ yy^r/US-^A-B-Th^t F077 
yXf^7;^-7A-3-fb7tb'n7 
^'n-7 , at;l/7^Sx«7A-3-rh7 
th"n77/= J rv-h\ yn-7f;l-7;PS-7A-3- 
TF5bFo7?y*y'F\ y^V 7>/P7;y 
-3-fb7th'D77^yK, i;A.dfx;Ur;W5- 

-7i»,-3-Th7tb*n75y^^h\ ^y-fvi^y 

5 - »7 A - 3 - t- F 7 1 F n 7 7 y * ^ F & £ 

[0 0 5 7] y^/Mf^/ySx^Ar F9b Fob9 
y*^FV>£fWN: ^7^7^5x^-2 
-rh7t Kot^y^f^H. i/'Xf-/y7/ySX>7A- 
2-rh7t Fob^y^F, i>n-7°ntVU7;U5 
x«7A-2-rh7b Fnh'^y^^H. y'n-7f;P 
7;1^5-7A-2-rh7t Fot^y^f^K. i^MV 
7f-^7/USx»7A-2-7 i F7t KD^y^fyH, 
^X*y7y7;y5xi7A-2--f F7b Kot^y^y 

*^F> ^yf-;y7/PSx»7A-3-rh7t Fot°7 



y*;/F\ xx^-;y7;W5x^A-3-rh7t h'of 
77*:yF\ ^*n-rae;U7;U5x>7A-3-TF7 
bFot^ydfy-F, vn-7^-;U7;U5X7A-3- 
Th7bh'otf7y^^h\ 
[00 58] SyMy7>^7^$Xi7A-3-rh7t 
Fot^y^^F, y-'^y-yU7;U5-'7A-3-rb 
5b Fnt^y^y^ y^^W^S-7A-3- 

-rb7t Fntr5y*^F\ ^'xf-;l/7^5-7A- 
4-fK7t Kat'^y^y-F, Vn-7U\ZtV7)V5. 
x»7A-4-xF7h b'Dt'^y^yK, ^*n-7>/y 
7;PSx-7A-4-TF7bFot , 5y^^F\ S^>f V 
7^y7;USx^A-4-rb7bFnf7y^^F. 
i/Xdfi/^7;US-»7A-4—rF5b Fob^y^ 
H, > ? ^^7 v ^7/y5x'7A-4-Tb5b Fob^y 

[0 0 59] y r 7;y= 3 f/y7/ySx«7i,Th9bFn77 
x;y7;U3^^F*^«c0!li: LXii, y-'y^T/ySx 
7A-2-fh7tKn77-;MKyH. iyX^y 
7;y5-«7A-2-rF7bFn77-^xhdf^F. 
^xf-;y7/y$xi7A-2-rh7b Fn7?x/yy h 
JfxF. y If /l,7^ 5-7A-2-fh5tHn75 
- ;lx F df i, F , y ? n-robVI/7;yS- T >A-2-r 
F5tFo75-/M F*xF\ i/'n-7nW;^ 
x>7A-2-rF7b FD75x;Uxhdfy-F. ^'n- 
7f-/U7/y 5 x<? A - 2 — r F 5 b Fn 7 5 x/i^y F =f 
v r n-7'f-;k7;ySX'7A-2-7 i h7bFn7 
7X/pxF*xF\ y7*f-^7;kS-7A-2-r 
F 5 b F d 7 ? x/M F^rv'F, y^ V 7> /y7/y S - 
•7A-2--rF7bFn77X/|^xF^fxF, ; J^ : y 
;l/7;y5x>7A-2--rF7b Ka77-/M F*x 
Fs 

[0 0 60] y ; ^y-;l/7;ySX'7jU-2-rF7bF 
n77x;yxF^fS/F. y-'*7f-/y7/y$x>7y,-2- 
fH7tKo77-;W F^F, >-'^7f-;y7;ySx 
«7A-2-rF7bFn77X;UxF^fxF, y'yf^ 
7/y$x>7A-3-xh5bF075x;yy h*xF, 
^y 7Vy7;y$ x>7A- 3 -rF5bFn7 ?x/yx h 
*xF\ ^'xf-;y7;y5x-7A-3-rh7bFn7 7 
x;MF^f^F\ ^xfv^/ySx^A-S-rF^b 
FD7 7X;yxF d ry'F\ yn-rot^i-^A 
-3-rF7bFn77X;M F^r^F. yn-7nt 
;P7;U5xi7A-3-Th7b Fo7 7-;yxh^f y 
F. v > n-7 , f-;y7;ySx»7A-3-Th7bFa77 
x;yyF*y-F. y f n-7*^y7;y5x>7A-3-r h 
y t F a 7 7 x/yx F^rS^F. 5M V 7>;y 7/y S-7 
A-3-rF5b KD77-/M F^y'F, y^/7f 
;y7;y5x<7A-3-f-F7b F*n77x;yxF^f^ 
F, yMy^7;l/S-7A-3-f >7hFD77- 
yMF^fy-F, y^y;l/7^S-7A-3-f b5t 
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[006 1 ] >''*7f-^7A'$-^A-3-rh5t F 
D75x;Uy FdfS'F, S*t ? +)V7)V $ X >7 A - 3 - 
fh5t FP75x;pxF*xF&fc>W£>ii. *T 
^f-;Pr;WS-^A-2-rh7t Fn75-;w 
yF*y-F\ ^x^T/W5-^-2-rh5t Ho 
77-/M F=¥>-F\ >>n-7PbVI/7*/l'$x>7A-2 
-TF7bFn7 7X/MF3 L i'F\ i/" n - 7f7l/7;U 
S-W-2-ff7tKo77-;Wb^yh\ 
7 7f7y7/y 5-^-2-fh7tKD77 x/kX F 
*>-F\ ^X^v-;P7;l/5x»7A-2-Th7t HD7 
^x/MF^F. ^^^7;P5-'7A-2-xh 
7t Fp75x;M F*^F#W U\ 

[0 0 6 2] i/'T^W^S-^^f h7h Knt'7 

•7A-2-rh7t h'nt7-/M F3-xF\ iyy-fyy 
7/y$X7A-2-rF9b FPb7X^xF*^F\ 
i^x^/l/T/ySx^A^-rF^b Fnt^x/kx F 
*^F\ ^x^;W7;PSX'7A-2-xh7t Kah'7 

- ;ux F ^ F . V n - 7'n b;U7;y 5 - »7 A - 2 - r 
F?b FPb^x^F^F. vn-7°atVU7;U5 
-7A-2-fh7tFaf7-;l'Xbdf>-H > >-'n- 
7"f-;U7^5X'7A-2-f-h7t b'at°7-/M F* 
>-F\ yn-yf^r/l'$-')A-2-fb7tFnt 
5x/pxF3fy-F\ i/A y 7^-7/1/5 x<7A- 2 -r 
F7b FPb7X/l/^F^F\ y^V7'W;l'S- 
•7A-2-rh7t Kot'7X;Wxh=3f^h\ i^S' 
;WT;P5x»7i,- 2-rF5b F'Pb^x/M Y^y 
F\ ^X#^7;t/$-'7A-2—fh7t Hnf^x 
/yXF^y"F\ ^^f-^7;k5x<7A-2-rh7t 
Knt7-;M F3^F\ ^^^;l/7;k$xi7A-2 
-fh7tKDtf7 -;px F * x F\ ^'y f-;y 7/P 5 x 
*7A- 3 — f F 7 1 Fnf7-;M F* y- F\ 

[0 0 6 3] ^^;U7;P5xf7A-3-xh7t Fo 
b^x/yxF^y-F, > ; x-f-;l/7^5 x>7A— 3-f b 
yt Koh'7-;M F*:/F\ ^xf-;U7yUSX7A- 
3-ff7t FPb7x;pxF*y-F\ i/n-TohVl^ 
7/y$x-7A-3-xF7b FPb'^x/MF^F. 

/KXF^F, yn-7'f;^$- , )A-3-f h7 
tKat'7-/M F^F, i/'n-7"f-;P7^$XT7A 

- 3 - f F 7 1 FPb5x/Ux F* v- F . >M y 7>/y 
7^$"7i,-3-fb7t Fof7-;M F*y"F\ 
>M V 7f-/U7/W 5 x<7 A - 3 - t F 7 b F p b? x;P 
xhdfi/h\ i»s.^^;U7;U5x'7A-3-rh7h F 
nt°5-;^hdfvh\ ^df^7^$x»7A-3- 
TF7bFPb7X/ k xF*v-F\ y^7^-;y7/y$x 
->A-3-fh7t Fob*5-;MF^>-h\ i^y^- 
^/US-^A-S-rF^b F'Pb^x/UxF^i' 
F\ 



[00 64] ^'yf-/y7;y$x<7A-4-TF7b Fp 
b7X;lo< F*^F\ ^f-^7/P$x>7A-4-rh 
7t Fnb°5x^xh^h\ yXfvl/T^Sx^A- 
4-fb5bKnf7-/W F3-v-F\ yXf-^7;y$ 
x»7A-4-Th7bFnb'7-;Uxhdf^F, l/n- 
7n b;U7;y $^A-4-fh7tHn b ?x;M F 
*xF\ >''n-7'nbVP7^SX'7A-4-TF7bF 
nb7X;PxF^r^h\ 'Jn-fi-iVTtVl-^^-A 
-7-Yyt Kof7-^ F^fS'Fs ^n-7^yy7/y 
$xi7A-4-rF7bFob7X^xhdfi/F\ i/A 
V 7'^-;U7^ $--)A-4-fh7hKDt*7 x;M F 
^y-F, y^V 7>/y 7;y $z7A-4-f h7hHn 
b7x;l^xF^xF\ ^Xdf>-/P7^SXT7A-4-r 
F7bFnb7x;M F*y-F\ JUTjUS.-V 
A-4-xF7bFnb°7-^xF^i/F. y^yfvy 
7;P5x>7A-4-rF7bFnb7x;M F*>-F, 
V * 9 +t\s 7)V 5 x »7 A - 4 - f F 7 b F o b 7 - Aoc 
F*^Ffc^&W£>;fU. 

[0065] iy7;^;P7;usx»7A^7^;U7$ y 
7^3*5^ HOft*Wfc LTti, yy^7;P5x»7A 
S/'y f-^7 5 7 x F ^ F\ V* +)17)V S x-7 A ^'y 
f-^7 5 y n -7D,^ F , V* *)V7)V S x»7 A S J 
yf-;y7$y n-7F*vF\ v'y>f-^7^5X7A^' 

y^/iyrsy'v^/M-^F. ^/.f-^^S-^A 
^*y f-^7 s y * y f-^^ S/ F . ^'y f-;w7;w 5x^7 

A v f Xf-;l'7 5 y X F * v F\ i^'y f-^7;P S -*7 A 
X-?-;U7Syn-7P^i/F. v*yf-^7^Sx»7A 
yXWSy n-7F^xF\ ^ ^7/1/ 5 x-7 A 

x'xf-^7 5 y^^jj-df is F . ^'y f-;P7;wsx»7 
a yxf^r s y 4- y f-^^f x f . >-'y f-/P7;w s - 

7Ay n - 7o b;W7 5 /X F^ F , 
[0066] Wf/kT^^x^Aj/'n-rnt^rS 
yn-7P^^F\ v-'y WT/l/Sx^Ai/n-rP 
b;P75y n-7F^ry-F\ y^ W^ax^Ayn 
-7Pb;U7$y^ is Y . ^'y f-;U7;P 5 x 
7Ayn-7D bVU7 5 y ^y f-;P^ x F . V* +)V 
7tV 5 A *M V 7 a b;W7 5 y x F * F > ^y * 
;W7;y 5 X >7 A V 7'P bVU7 S/n-rn^y 
F , i>*y f-;U7;U S x»7 A^>f V 7*P bVP7 5 y n - 7 
F^y-F. x*y i-lV7)V S x»7 A ^-'-f V 7o M)V7 5 y 
A.^i/;^dri/F\ j/yf-/y7;y$XT7AyM V7Pb 
)V7 5 y it y ^Jf^ ^ F . f-;P7;l/ i-7Ay'n 
-7^75yxF^ri^F\ y^f^Sx^Ay'n 
-7^;y75yn-7P^^F\ Wf^r^iX') 
A y? n - y^-)V7 S y n - 7 F * F\ i^'y f-;U7;U S 
x-7Ai^-7^/y7$y^^;W^F\ : J^)V 
7^5X'7A>''n-7^7Sy^y^^^F\ 
[0067] ^'y^;U7;y5x-7A^ 77^75 y 
x F^f >- F , f^r;k 5 x? A s;-f y 7^7 5 J 
n -7P^^r ^ F . i^'y ^-;y7/y 5 x-7 A \/A V 7f-;y 
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1-ivr s 7 ^ x/m-* y- h\ v'y 7/y s x>7 a y-' 

4 V 7>/U7 5 7 * 7 fvM" # H , y-*Xf-/y7/y 5 - 

•SX ^IV7 S 7 n -7njK* x h' . vXf-rtT/l-S 
A y** f-;y7 5 7 n - 7 h * y- h\ yX ^-/y7/y S -»> 
A V* i-)VT 5 7 y7y:t * y" Y , isX.+)VT)V 5 x 
<7Ay-'7f-;y7S /^f-JM^K, : J^)V7lVl 
^Ai/*xf-;l^7Syxhdfi/h' s yxf-;y7/y$x>? 
AyXf-/y7S7 n-7n^yb\ y?Xf-/y7/y$x 
•> A y'x^/l^ $7n-7b*y-K, 
[0068] j/X*/t/7Vy$xi7 A yXf-;y7S 7^ 
i'/kt+S'K, y'X?vy7/y$xi?Ay s Xf-/|/7$7:* 
7 f-;y:t* v H , s Jx.+ArTlV 5 ->> A v n - To tVy 
7 5 7 X h * i/ b , y-X^/y 7/y 5 X ^ A y-' n - 7a f 
/y7 5 7 n - 7"n^ h\ i?X.1-)VT)V 5 X7 A V n 

- 7 P tf/y7 S 7 n - 7 b * I/ h\ ^'X +)V7)V 5 -<) 
A y n -7a tVU7 S y^df SWI/:*3f >- K . y>Xf-/y7 
/^^^Ayn-rn hVW7 5 y * 7 f-ZPsMf x h\ i"* 
xj-tv 7/y 5 - 7 A >M y t* o M)V7 5 y x h * ^ b\ 
y-'xf-zl^/ySx^Ay^ yrnt^T S y n -7o# 

*y-b\ yxf^r/vs-^Ay^ y rotors y n 

- 7 h * v h\ x xfvU7/y 5 x A 5yW 7 7o bVl/7 
Syv^S^aMF^K, yxfvl/TVySx^AxM 77 
ot?;y7$ 7*?f7M-* is h\ yX^-;y7/y5x»?A 
y-'n-7f-/y7S7Xbdfy'h\ i/x^;U7/y$x^A 
3/ n - 7^/y7 5 y n -7n^ ^ H , 

[0 0 6 9] vXf-/y7/y$X'>Av ; n-7f-/y7$7 
y*xf-;P7;y S-^y'n- 7^-/y7 
$yv^/M-*^h\ yXf-;l/7;ySx' / -Ay : n-7 
f-;P7 5 7 ;f 7 fvy^^f i/ b' . y-*xf7y7/y$x^Ay'* 
>f y 7^/y7 5 y x h ^ h\ y'xf^T/k S-^Ay 
-f y 7^-/y7 S y n -7W* v- K „ y-*x?-/y7/y S x 
>)AyM y 7^-/1/7 $yn-7>*>-h\ yX?7y7/y 

5 x 7 A VA y 7' f-;l/7 5 7 ^ y-;y:* * s s b\ yxf- 
/y7>y 5 X7 A yM y 7f-;U7 5 / ^ 7 H , 
^' n - TO tVP7;U S xr>A j/V ^;U7 5 J X h df ^ 
h\ yn-7n e;U7/W 5 X *? A ^ ^;U7 S J n - 7 
o sK^f : s K . ^ n -7 a tVU7;U 5 x^ A ^ f-^7 5 
y n - 7 h ^ f\ V n - 7 a V)VT)V 5 x»> A 
^ri/M^Wyh\ 

[0070]y'n -7atVU7;U5x^A^y^-;W75 
y * 7 f7M"* b\ yn-ro \Z)VT)V S^AyX 
^-;U7 5 y x h * b , y n - 7n \Z)V7)V $ x^ A v 
xf-^7 $ y n - Tctffdf ^ h\ n - 7*o f;l/7;U S 
x>> A i/X.+)V7 5 y n - 7' h 4f x h\ ^' n - 7°P tVP 
7;WSX7Aix'x^75y^x;^^f>'h\ 5^n- 
7a f;P7/U $ x A yif/k7 $ 7 * 7 fvM-* x 
H » y'n-7D e;l/7;W $X^Ay'n-7n hV1^7 S 7 
X b y- b\ y'n-7o KiVTtV Sx^Ayn -7°D f 



;U7 5 7 n - 7o## h\ : Jn- 7n tVU7;y $X7 
Ay-'n-7DtVP75 7 n-7h^fy-H, vn-70f 
;U7;k 5 x»> A 1/ n - 7n h°^7 5 ^^^^f 
H . x'n- 7D hVU7;P $ xt> a n - 7D t?;y7 S 7 
* 7 fvM" ^ v H . yn-7n tVW7;U 5 X >7 A *M V 
7n hVU7 5 7x h v' h\ yn-7nhvm^x-) 
A y 7D tVW7 5 y n - 7o X* 1/ h\ x n - 7n 
e;U7^ 5 x»> AST* y 7o tf/U7 S J n - 7 h * is 
h\ x n - 7D W7)V 5 x^ A ^ y 7o tVk7 5 7 

[0071 ] v-'n-7nhVU7^5x>>Ay-'-f 77nf 
;y7 5 7 ^ 7 ^-/y^ x H . x n - 7a tVU 7/1^ $ x r> 
A v n - 7>;y7 S7xhdrxH\ y'n-7o \Z)V7)V 
S-Wyn- 7>/k7 5 7 n - 7°o^ l/b. V n - 
7otVy7/ySx^Ay-'n-7f-/y7S y n-/b^fy 
h\ y-' n - 7a t;y7;y $ xt> a i/' n - 7^;y7 S 7 ^ 
* x;y^-^ 5/ H » y 7 n - 7n t°;y7;y S-^y'n-r 
f-;P7 5 7 * 7 ^yH, yn-7'O \Z)V7)l S X 
>7 A y-'^f 7 7f-;y7 5 7X h^f x H . y'n-7n h';y7 
>V 5 x^A y^M y 7^/y7 5 7 n -Ta^^f y- b\ yn 
-7ne^7^Sx>)AyM 77^-;y7S7 n-7h# 
y- h\ yn-7n bVy7/y $x^Ay^V 7*f^7 $ 7 
-N^f y-/y^- *isY. s s n - 7a \Z)V7)V 5 x A i/4 V 
7l-]V7$y*7i-)l**i'b. : Jn-7f-]V7)V$.- 
^Ay-'7f-;y7S7Xh^fy-h\ i/n-7<f-)V7)V$- 
Wy^Wi 7 n -7D^y h\ 
[0072] vn-7^-;y7;y5x^Av^^-;y757 
n-7h^y-h\ : Jn -7f-;y7;y5x^Ay-'y ^-)V7 
5 7^^^^ H , ; Jn -7+)V7)V$ x^Ai/'7 
^y75 75j-7^-;y^xh\ y-'n-7^y7;ySx^ 
AxX^-;y7S7xb=Jfxh\ yn-/f;WJ-'> 
AyXf/l/rS/n- 7n^ y- H , y-' n - 7f-;y7/y 
5xi7 J Uy ; Xf-;y7S7n-7h= J fy'h\ y-'n-7f-/y 
7yy5x^AvX^-;y75 7 / \^-y-;y^y-h\ y'n- 
7f-;y7;y $ x-> A s;xf-;P7 5 7 * 7 ^ >- H . 
y-' n - 7f-;y7/y $ x ^ A i? n - 7o tVP7 S 7 X h df 
yK, y'n- 7f-;U7;y 5x«7A$yn-7a f ;W7 S 7 
n-7o#*$yh\ yn-7W;PS-')Ayn-7 
Of;y75 7n-7h^y-h\ y'n-7f^T;^X') 
Ay-'n -7otf;y7 5 7^ y/WyH , yn -7f- 
;y7/y 5 x»7 A y-* n - 7n t°;y7 5 7 * 7 -f-JUtt 
h\ y'n- 7f-;W7/P $ x^AyM y 7a f;y7 S 7X 

[00 73] y r n-7f-;y7;ySxr>Ay-M77of;y 
7$7 n-7otffdfxN\ x'n-T^^^Sx^Ai; 
•< 7 7a M)Vr 57n-7>^>-h\ xn - 7^/y7/y 
$x>7A^>f y7n^7S/My/myK, yn 
- 7^;y7;k S-7Ay7V 7a t/y7 57^7 f-;y5f 
dfy-h\ y-'n-7f-/y7/y$x>/-Ay-'n-7^yy7$7 
xh^fy-K. yn-7f;l/7;l'$X')Ay'n-7f;l/7 
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Syn-7*0^^h\ yn-yy^y/ySx^Ay'n 
-mri/n-yh^fyH, ^'n-yW/ySX 

)V7)\/ S^Ayn- yy;y7 5 7 * y y/M"* i' F . 

y-' n - yy/py/u $ x ? a yM v y y/t- 7 5 y x f * y- 

F\ x n - 7"y/y 7/y 5 - A y*4 V 7y/y7 $ 7 n - 
T5yn-7'h^rvh\ y> n - yy;y7;y$ -»7 A yM 

y yyyyy $ ys^yvutf* y F . 

[ 0 0 7 4 ] V s n -7y/y7/y$ --7 A y>f y 7'y/y7 
Sy^yy/l/jMri'F, yM yyw^Sx^Aj/'y 
y;P7 $ y X F df y F , xMV 7y/y7/y 5 x>7 A y'y 
y;y7 $ y n -7°o^ ^ F , yM V 7y/U7/y$ 

a y y a~>v7 S7n-7F*^F\ : ja y yy/uy/y s 
x^Avyf-^rsy^^^^H. y-M yyy;y 
r;i/ 5 a yy f-^y s y * y y;M- * y- F\ y 

yy/yy/l/ S x>7 A yxy/yy $ y X h 3f y F\ y^fy 
y^/UT/U S xt> A £yxy;y y 5 / n - 7W* y- F , 
yM y yf-;U7;U $ xyAv'xyyl/T $7n-/hJfy 

F\ : JA yyf-;u7;usx»7Axxf-^75 y^^;p 

^yK, y 4 y 7f-;P7;U $-7A x*xy/yy $ 7 * 
7 y F , VA y 'f+A'Tfo 5 - "7 A ^ n - 7°n 

tr/yy^xF^y f\ yM yyf-^y^sx^A^'n 
-yo M)V7 5 y n -yn^ i/ f , *ja y yy/py/y 

Sx^A^n-yntr^TSyn-yb^xH. 
[0075] y-f y7'f-^r;U$xr>AS/n-7'ntr/l; 

r 5 y ^ i^y** i/ f\ yM y yf-^y/w $ -7 a y 
>y $ - yA yM y y a tvpy 5 y x f * >> f\ ^M y y 

y/yy /l- yM y 7°o fcf;yy 5 7 n - 7°a^^f y 
F , yM y yf-;uy;u 5 -7Ay^ y y o e/yy s/n 
- y f * j/ h\ yM y y f-;w7;u s-7Ayyy ro tr 

;yy$ /^^**S/H. S M yy^7/l^Sx«7A 

yM y y d tr/yy 5 y * y y ^ f . yM v y y^ 

y/y$x«7Ay ? n-yy/yy$yxF*y'F\ VA V~f 
I-IVTIV 5 x>7 A y n - yy )V7 5 7 n - 7° ttfttf- y 

f\ yM y yy;i/7;p $-7Ayn- y y^y 5 y n - 
7F*yF\ yM yyy/wy^sx^Aiy'n-yy/wy 

S/My/myK, yM V/f;WS-7Ayn 

-yy;i-75y^yy;^^vh\ xM yyy/wy/us 
x ? a va y yy^y 5 y x f* i/ f\ 
[o o 7 6 ] s^m yyy/uy^sx^As^ yyy;ur 
s y n -ra^ y- f . yM y yy^T/u S x«7 A yM 
y yy/wr s y n - y f ^ i/ f\ y^v yy/PT/P s x 
7AyM y 7'y;P7 s y ^ y;^^ x f . s ja v yy 

;P7;U $^7AyM V 7y^7 5 y ^ ^ y;^^f ^ F . 
v-XJf v-^7^ S-7iyy y^7 5 y x h df x F\ y 
^ : s)V7)V 5 x r> A y'y y ;y7 5 7 n -7° ctf«f v- 
F\ y^y^5-7Ayyf;l/7Sy n-7Fdf 
y- F , y^^f y;U7;u $-7^^ *h)V7 5 



^yb\ yMy;l/T^$-7Ay^f;l/7Sy^? 
y;u^^ y F , y-'^* y-;y7;P $ -v A y'xf^r S y 
xF^fy-F. y-'^^;k7;USx^Ay-'xy;y75y n 
-7o*f^yF\ y'A.^ >-;U7;U 5 ^7Ay'xf;l.7 $ 
yn-yF^y-F. y-X^fy-;k7;y$X'7Ay < xy^7 
5y^y-;^Jfy-F, yMy^T/^-^Aylf 

;y75y^7y;u^yF. 

[0077] y"v* y-yl/7;y 5 X A y n - 7° D tf;y7 
$yxF^fyh\ y'My/l'Wi-Wyn-rPt 
)V7 5 7 n - 7 O ,i«f y F . y-X^f y-;P7;P S-7Ay 
n - 7°o t°;y7 S 7 n - y F =3f y F , y^^f y7U7^ S 
^7Ay'n-7Dbl^7JyMy^yF, yX^f 
v;l^7;U S -7Ay'n -yn t7U7 S f-/l** y 
F , y-XJf y/U7;P5 -*?J» S JA V7u\:tV7 5 yx F 

y- F\ y^ ^;y7;y S-7Ay^y y o \f)V7 5 7 
n-yn4f^i/F\ y 5 ^ j/;W7;l/$ -7Ay^ yyn 
f;y7 5 y n - y F^f y- F\ y-X^f y-;y7;U $-7Ay 

yrntf;P7S J^i/}\>tti/ F\ : J^i/)V7)V 

$-7A y-M yyn tvi/7 s y ^ y y/M-* y f . j/X 

dfy;y7;y5x^A^n-yy;y75yxF^yF\ y 
^ y;l/7^$-7Ay n -yy;U7S y n -yo^df 
y-Fs yX^f y;l,7^ S - 7A y n - 7"f ;1^7 S y n - 

[0078] y-Xdf ^;P7;y $-7Ayn- 7*y;l/7 5 
y^^^y-F. yMy^7^S-7Ay'n-7 
y;k75y^yy;y^^y-F\ y'My^7^i-7A 

i?A y yy;yy s y x f ^ y- f\ i/)V7iv $ x-7 
AyM yyy/i/y$y n-rn^yK, y^y/kr 
yySx^A^yyy/yrsyn-yF^y-F, y-Xdf 
i,)V7)V$. -*7&va y yy;yy 5 y^y-^^y 

F\ yXdfyyyy^Sx^Ay^ Vf+nrT§S*9+ 

ji**^ F , y-'^- y y ;yr;P *-7Ayyw$yx 
F^^F\ y'tyw;^-7Ayy.fyi,7syn- 
rn^yK, v^yy/yy/kSx^Ayyyyyysy 

n-yF^E-yF. y^yy^T/kSX^Ayyy/l/TS 
y 's^f y-;y^-dr F\ } M 9 7)V 5 X>7 A y'y y/y 

yay^-yy/y^^F, ^yy;yy;y$x^Ayx 

^-;y7 5 y X F =Jf 5^ F\ ^y y ;yT;y 5 X7Ay'Xf 

;yysyn-yn^y-F\ 

[0079] ^y y;yT;ySx^Ayxy;yT5 y n 
- y F * y- F\ y?ryf;k7;P $-7A y'xfvyy $ y 

^ is)V** v f , y 5 ^- y y/ur ;y s x^ a yxy/ur 
sy^-yy;y^^F\ ^yy^y/usx^Ay-'n- 
t°d t/yy s y x f * i/ F\ ^y y;ur;u $ -7 A y 
n - yo MiVT 5 y n -yn^df y F , : m y yyyy;y 
5xr>Ay'n-ynf;PT5yn-yFJf^F\ y*7 
yyyT;y $ x>7A y 5 n -7° a tf/k7 5 7^ y/M"* y 
F , x'jj- y y;yy;y S x? a y-* n - r a t;yy 5 y ^ y 
y;y^-df y F , ^ y ^)V7)V Sx^AyM 7 ro hVU 
ySyxF^fy-F. y y;y7^ $X7AyMy 7°a 
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tvur 5 y n -rn^-/H „ x^y f-ziyryySx^A 

s^^a^v yrntvurs y^^^^K, x* 
yf-y^/us-^AyM V7'nt7ur s y^yfvM-* 
y^yfv^/ysx^Axn-yf-yiyrsyxF 
*^f\ 

[0 0 80] ^^^r^s-^^'n-Tf-^rs 

/n-7*n^^h\ y-'^y f-/y7yy 5 x^Axn -7 
?-/y7$y n-7h^xF\ yityf-yi/nyS-^Ay 
n - 7'f-/y7 5 J A.df y-yy:** x F . : J*7^lV7lV$. 
x<7Ayn-7fvy7$y*yf-/y**y-F\ iSim- 

ivtiv i^Ay-f y 7f-/y 7 s y x f * y- f , y^y 
^r^s-^AvW y yf-ziyrs y n -mx* ^ 
f . 1-)V7)V i-^Ay-fy y^r 5 y n - y 
f*x f. y-'^y^r^sx^Av-f yyf-^rsy 
M^yytf^F, y^y^/i^r/yS-^AiM y/t 
)V7 S y^-y f-yy**x F& ifflW £>*u *T"i y-'y 
^-;U7/U 5 x^A v'y f-yy7 5 y x F * is H s y'xf;l/ 
7;U S--)A y-'y f-/y7 S J X F i/ F\ n -7° D fcT 
/^yySx^Axyf-yl^SyxFdfxF, y-'n-Tf- 
/W7/y S - 7Ay^ f-/y7 S y X h 4f ^ F . ^V/f 
/y 7/y 5 x ^ A x'y f-;y7 5 y X F df x F\ y-'^s^r y-yy 

7;i-5-^Ay ; y^7Syxh3fxh\ y*^y^-;U7 

/ySx*7Ai;yf-/y75yxF*xF#*?£U\ 
[0081] VTH^IVTJV 5 x? A y'7 >J -^7 5 y 
7/1/3 ^y-FcOflrWJi: bTti. y'y f-yl^ySx^A 
y'7i x/y7 5 y X F * v- F\ yyf^T/^-^Ay 
7x-/y7Syn-7'0;K*i/h\ y*y f-;W7/P 5 
Ay7x-^75/n-yhJfyF, y7f;m^- 
T 7Ay r 7xX;U7 5 y*v* x/y:** x F , v** f-/y7/y 
s-^Ay^x-^rS/^^fymyH, yXfvy 
7;y $ x>7 A y-'7 x ~)V7 5 y x F y- F\ yxf-/y7 
/ySx^Ay*7xXyy7$y n-7*nstf*xF\ yxf- 
/l'7;P5X'7Ay ? 7xX^75y n-yh^fy-K. y-'X 
f-/W7;US X*7 A y7 xX/y7 5 J i/)V** y- F „ 
[0 0 82] yXf^T/l/S-^Ayyi^Tiy^ 
y f-yy** is F\ x n -7'o e/U7/y 5 X>7 A 2/7 x X 
/y7 5 y X F * i/ F , ¥ n - 7*0 \Z)V7)V 5 x»7 A i>'7 
x -1V7 5 y n - 7'n#* y- F , y'n-7o t7k7/y $ 
^^Ay-'7x-;y75y n-yh^fy-h'. y*n-7*oe 
)V7)V 5 x<7 Ay'7 xX/y7 5 J is)VJ[*i/ F . y 1 
n-ro tVU7;W 5 x-7 A y-* 7 x x;y7 5 y * y */kt 
3-y-F, yn-7 , W^S-^y7x-^7S/I 
F*xF\ iv'n-7fVy7/USxi7Aiy"7xX/y7$y 
n - 7° y- K . i? n - -ffrVTlV 4--)Ay'7x- 
;y7 S y n - 7* h ^ y- h\ yn- yf-/y7/W S-^Ay 
7 x x;y7 5 7^^ y-yy^^f ^ h\ ~>" n - 7'^-/y7/y S 
x»7A : J7 x -)V7 5 7 Jj-y f-yy^^r y- H . S M V 7> 
;y7;y$X'7Ay'*7xx;l/75yxh^-y-F\ y-M y7 
^-;y7;y5x^Ay>'7xX;y75 y n -/n-^y b\ 



[ 0 0 8 3 ] yM x / 7^-;y7;PS x^Ai/'7 xx;y7$ 
yn-yh^y-H. *M y/W/^-fA^i- 
^7$7^y/^yH, ^ yy^7;l/5x-7A 
y'7x^7S y ^y f-^df K . y-'^ ^y7;y 5 
-"^Ay^x-^SyxKyK, y-'^x^kS 
x»>Ay J 7xX7l/75yn-7n3K#y'H, i/'^x/y 
7;y$X'7Ay''7xX;y7Syn-yh^xh\ y-Xdf 
y-yy7;y S A y-'7 x x/y7 5 y 'v* ^yy^df K , 
xXdf y-yy7yy S-")Ay7x -yy7 5 y * y f- yy^^f 
i/Y. y J ^yf-yy7yySxr7Ay ; 7xX;y75yxFdf 
yH, ^y^-yy7yySx»7Ay7xX;y75yn-y 
y- H , y-'Tj-y f-yy7yy 5 X>7 A y-'7 x x;y7 5 J 
n-ybdfy-H, y J ^yf-yy7yy5X'7Ay i 7xX;y7 
Sy^y-yy^y-H, y ; ^yf-yy7yy5x<>Ay J 7x 
x;y7 5 y ^y f-yM"* x H4 fc* iW htl S . 
[0084] y-'7yy^yy 7yy 5 --7A-N- 7yy^E-yyf 
oy yV*xh'cDji#0iJi: LT«. y ; yf-yy7yySx'7 
A - N -y f-yy- 2 - h'O U VV y- H . y-'y ^7)V 
S x*7A - N -xf-yy- 2 - t°n U yV * S" K . yxf- 
;y7yy 5 xr> A- N -y f»;P- 2 - to U xV x b\ 
x'xf-yyyyy 5 x>7 A - N -xf-yy- 2 - to U 5^y 
y- h\ x n - rn tryy 7yy 5 x«> a - N - y f-yy- 2 - 
tn »J x y x b\ x n - 7°n h°yy7yy $x<7A-N- 
xf-yy- 2 - t°n U xV # x H , y'n- 7>yy7yy S x 
•7A- N -y f-yy- 2 -tnU is J h\ y-'n-7f- 
yy7yy 5 x^ A- N -xf-yy- 2 -fnUy/^yH, 
y ? ^yy^yy7yy5X'7A-N-yf-yy-2-enUx 
y*y-F\ y-My7'^-yy7yyS-'7A-N-xf-;y-2 

- en U V y v- H . is)V 7 ll S x»> A - N - y 
f-yy- 2 - en y x'y ^ ^ H » i/)V7)V 5 x>7 A 

- N -Xf-yy- 2 - en U y-V 4f x b\ 

[0 085] y J 7j-y^-;y7yy5x»7A-N-yf-yy-2 
-enUxydfy-h'. y^-yf-;y7yyS-'7A-N-x 
f-yy- 2 - en U yV x H . 5/y f-yy7yy 5 x<? A - 
N -y f-yy- 3 - en y i/'y x F , y-'y ^-yy7yy S x 
»7A- N -X^-yy- 3 -tn 'J V J *x h\ y-'X^-;y7 
;y 5 ~ 17 A - N— y f-;y— 3 - tD U xV y- F , yl 
f-;y7;yS x«7A-N -xf-;y- 3 - en V itj^i/ 
F , yn- 7°n \C)V7)V 5 x>7 A - N -y ^-yy- 3 - e 
n 'J y'7 x F\ x n - 7"n \^)V7)V 5 ->7 A - N -X 
3 - en U i/y F , yn- 7^-yy7yy 5 x^ 
A— N— y ■f-yy— 3 - en y y-V ^y- F\ y'n- 7^-yy 
yyy 5 x»7 a - N -xf-yy- 3 - en y xV i/ F\ x 
>f V Zf^)V7)V 5 xt> A - N -y f-yy- 3 - en >J i/V 
=Sf y- F\ y-M y 7*^7 )V Sxr7A-N-x^-;y-3- 
eo y x'y 4f x F\ y-'^^f xyy7yy $x>7A-N-y^ 
yy- 3 - en y xV * is F . xXJf i/>V7)V 5 x^ A - 
N -xf-yy - 3 - en y xV x F , y-*# y f-yy7yy S 
X-7A - N f /!/- 3 - to 'J y y y F , x^yf- 
;y7;y 5 -^7 A- N -Xf-;y- 3 - en 'J y-V^f y- F^r 
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[0086] i?7)l>*)VTtV 5 A- N -7/ydf /yt? 
*vj*?S*$s\t0)SMMb LXte. yV WT/ySx? 
A - N -jt f-;y- 2 - tf^ U yV df v Y , f-/y 7;y 
S-^A-N-x^-2-h^U^VdrS/H. yxf- 
5 - * A - N - y f-/y - 2 - U yV df y b\ 
yXf-/y7/l/ 5 x r>- a - N - xf-A— 2 - tf< y yVdf 
yh\ yn-7'Pt7y7/y$X'}A-N-yf7y-2- 
y yV df y h\ yn -rDttW Sx^A-N- 
Xf-/U- 2 - tf^v. 'J y ydf y Y , v n - 7f-/y 7/y 5 X 
•/■A-N-yf-;y-2-f<yyydryb\ y'n-7*f- 
/(✓7/y 5 ->) A - N -Xf-/y - 2 - 1*^ U yV df y b\ 

¥4 y f^vrtv 5 x?a - n -y +jv- 2 - e** y V 

ydfyb\ 

[0 0 87] yMV7W;V5-^A-N-lf;H 

2 - y yVdf x h , v-;ur;w S-W-n- 
y f-;u - 2 - y y*y x h , s*v* x;i/r/P 

a - n - xf-yu- 2 - e ^ y y j * y Y , y^? f-/y7 

/y S xt> A - N - y J-Jl- 2 - 1^. U yV df y b\ y:* 
?^;y7;ySx^A-N-xfvy-2-t°^yyVdfy 
H , yV *)V7)V $x?A-N-yf-;y— 3-tT^yy" 
ydfyb\ yVf-;y7;y$xr7A-N-xf-/y-3-tr 
"<y yV df y h\ y*xf-/y7/y S^A-N-^f;H 

3 - t^'J yV df x H , V^VTfls S-<)A-N-X 
?-/y- 3 - U yV * y h\ yn-rn tVl/T/y S x 
<?A- N-y f-/y- 3 - U yV df y F . yn -7°P 
K7y7/y S-^A-N -X^-;y- 3-t^y yVdf y 
b\ yn-7>/y7/y$X?A-N-y^;y-3-t , '<. 
•J yV df y K » y* n - 7>;y7;W S-W-N -x^-/y 
-3-b^yyVdfyb\ 

[0 0 88] *M y7*f-;yT;y$X' / -A-N-yf-/y- 

3 - U x y df y h\ V 7* )V S x ? A - N 
-xf-/y- 3 - y yV df y H , yXdf y-7yT/y S x 
*) A - N -X +Ar- 3 - V yV * y Y , 5*V* y/y 
7/y 5 x? A - N -x^-;y- 3 - 'J VJ * I/ Y, V 
5j-^^/y7;P5x^A-N-^^y-3-tf^Uy'V# 
y-h\ x^y'^;yr;y5x^A-N-xf-;y-3-t 0 ^ 
'J y'V * H . ^ ^-)V7)V 5 x^7 A - N - y f-/y - 4 
- tV* U i^V y- b\ i^'y ^;yT;y 5 x *y A - N - x* 
/k-4 -t'^Uy-V^r^h'. yXf-;y7/y$XT7A-N 
-y f-;y- 4 - f ^ V ; JS * y- Y . i/X.1-)V7)V$.-*7 
A-N-x^-;y-4-t°^'J ^y^y-h\ yn-/nt 
)V7)V S X >? A - N - y fTU - 4 - 'J i? J * y- h\ 

n - 7" o t°;yT ;U S x^ A - N -xf-;p- 4 - f^U 
y-'y^f^H, ^n-y^yT^Sx^A-N-y^/y- 

4- t^>JSy'y*y-h\y ; n-7f-;y7;ySXT}A-N 

-xf-;y- 4 - 'J yV y' H . 
[00 89] yy V7f ^kS-^A-N-^f 

4 - tr^ 'J S/y y- K , ^ y y^y7;y S^A-N 
-xf-;y- 4 - 'J y'V y- h\ y^* y-;y7/y S x 



>7 A - N - y +IV- 4 - f^. U i/ y df y- H . y^* y-/y 
7/y 5 x^ A - N -Xf/l/- 4 - 0 i// df ¥ Y , v 
^ 7 f-/y7;y 5 A - N -y f-;y- 4 - U v'V 
J" H , y J ^y'f-;y7;U S x^A- N -x^-;y- 4 - 
'J yV* v K*if*«Wf 4>*i4 . 
[0090] y ; 7;y= 3 f;y7;ySXT>A-N-7;ydf;yf 
n U v*x;yT;y3#y- FO&ffcW fc fCti, ^V ^7 
;y 5 X17 A - N - y f-/y- 2 - 1° Q 'J y^PX b # 1/ 
H . y'V WHy 5 x^A- N -x^/y- 2 - t'o 'J y-* 
X/l/Xhdfi^H, y'V f-;y 7;U 5 X ^ A - N - y f-;y - 
2 - to if i^'x/y n - 7'n;Kaf H . y'V *)V7)V 5 x 
»>A - N - Xf-/U- 2 - t°o y Syx;U n -yo^df 
H , xV f-;W7;y 5 x *j A - N - y f-/y- 2 - tTP V V 
x;yn-7>df^H v ^V^-;y7;y5 x^A-N-xf- 
)V- 2 - 1 o 'J yx;w n-7"hdrxK, y'V f-/y 7;y S 
Xt> A - N - y f-/y- 2 - fO U y^X/y/v* y-;y^if ^ 
H . ^V ^)V7)V 5x^A-N -Xf-yU- 2 - t'O >J y-* 
x;i/^^/y^v-K N xV^;y7/y$xi7A-N-y 
f-;y- 2 - h°n "J vxyy^j-y f-yytfJ? y- h\ WW 
;y 5 x>? A - N -xf-;y- 2 - h a n U y-'x;y>j-y f-;yjj- 
dfi/h\ ^'x^-;y7;y$X'7A-N-yf-;y-2-t <, n 
D y-'X/yX h df y- h\ x'Xf-;y7;y SX^A-N-Xf- 

;y - 2 - h" n y i/'x/ux hdfy'K, y-'x^-;y 7/1/ 5 x^ 
A - N - y f-;y- 2 - tTo y i^'x;y n - 7n ^ j/ p x 
i?X.1-)V7)V 5 xr>A - N -Xf-;y- 2 - to V 
n-~Tui£*i/Y \ Vx.^r)V7)V $X<7A-N-yf-/y 

- 2 - t'n y y-'x;P n - 7* h df v K , xXf-;y7;y $ x 
A - N - Xf-/y- 2 - fn y y x;U n - 7> dr j/ h\ 

it3i1-)V7)V 5 x-7 A - N -y 2 - t°o y ^x;t- 
^dfx/^dfy-F, >>Xf-;y7;y$x»7A-N-X^/y 

- 2 - tn 'J y-;KJf y-;yjj"df «/ )t s 

[009 1 ] yxf-;y7;y5x^A-N-yf-;y-2- 
'J ^/yJfdf y- H , y^Xf-^/y 5 X^7 A 

- N -Xf-;y- 2 - fn y y>x;y>j-y f-;M-drS, h s S/' 
n -7o tVy7/y S -9 A - N - y f-;y - 2 - tf n y V 
x;UX b df ^ H . *;n -Tu^)V7)V S x>> A- N -x 
^-;y- 2 - t°P y y'x^X b df- ^ h\ yn-7D hVy7 
;U$X«7A — N -y f-;y- 2 - tT n y yxyy n -7°D^ 
df>-h\ ^'n-7°C7t' , ;y7;y5x'>A-N-x^-;y-2 

- trn y x'x;y n - r P^df ^ b\ ij n - 7'p tVy7;y 
SX'>A-N-yf-;y-2-fpyy ; x;^n-7>df^ 
b\ yn- 7° p f;y7/y 5 x>7 A - N -x^-/y- 2 - 1 
P y x'x;U n - 7* h df ^ H s y' n -7n K7y7;P S x^ 
A - N - y f-;U- 2 - fp >J >-'x;UA,df. i y) \, jj-df. ^ h s 

[009 2] y'n-rDtVWSx^A-N-Xf/l' 
-2-fn'J iy'x;yA,df x/P^-df x h\ yn- 7 a P tVy 
7;ySxr/A-N-y f-;y- 2 -h'P 'J y-;W?f* 
^-df x b\ y-'n -7°P t;U7;y 5 xt/A - N -x^-;y- 
2 - tTP y m y fvM-df x yn- 7^-;y7;y 
5x^A- N-y f-/y- 2 - fP 'J y-'x;yx hdf «/ h. 
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v n - y^-)VT)V $ ~7A-N -xf-/U- 2 - to y >>" 
x/txh*vh\ ^n-7'^T^5-'>A-N-^f- 
2 - to y n - 7 n^Jf x H . 5>n - 7*f-;U 
7/P 5 x>7 A - N -xf-;U- 2 - 1 o y S/'x/U n - 7°o 
X*i/Y, : Jn-7f-Jl>7)l'$-VA.-N-f}-Jl>-2 
-toy>X;kn-7b^>-F, 
[00 9 3] i^'n -7f7U7;P 5 x^A-N -Xf-/L— 
2 -toy i? -IV n - 7 h * i-- b\ x n - 7'^7/l- 5 
-<y A - N - * 2 - t D U ^'x;p/\df >- 
H. > f n-7'f-;Pryl/SX'>A-N-Xf-^-2-tn 
•J xn -7f-;U7/U$x<7A 

- N - * f-;P- 2 - fo y f-zM-df v- h\ x 
n -7'^-)V7)Vi x<7A- N -xf-;l/- 2 - fo U ^'x 
;M"? f-tVttis Y . SM V 7f-/W7;U S --7 A - N - 
^ ^-/W - 2 - t o y x'x/Ux h * y h\ V 7'f7l^7 

5 - ^ A - N -x^-;W- 2 - tTD y >?x;l/X h 
h\ V f+lVTft' S A - N - * 2 - fo 

[0 0 94] y7"f-;pr;i/$x>7A-N-xf-^- 

2 - h°n y vX/U n -7o;K* ^ Y . V 7j-ll7)V 
S x>7 A - N - * 2 - t o y x'x/l, n - 7" h * x 
F , S^f y 7*)VTfr $x>7A — N— xf-;t/-— 2 — to 
y n - 7* h ^ h\ i^M V f^iVT^ 5 -7 A - 
N-^< 2 - t°o y S/x^'v^/i^df h\ ^ 
V ~f+)Vr)V 5 x*7 A - N— xf-;U— 2 - t D y j/*x;l, 
'VfrS'/kt^S'K. ^'-fy7'^;l/r;l'5-'7A-N-^ 
j-)V- 2 - t'D y is Y , >M y 7f- 

;P7/P 5 x>7 A - N -X^;U - 2 - to y i?-)V* 7 f- 
/M-^K ^X^^7;P5x^A-N-^f-;l—2 
-toy x'x/kr. b is Yi S^dp v7P7/U 5 x>7 A - 
N -xf-/U- 2 - to y >-'x;Px h^f H , 
[00 9 5] ^df^r;U5x>7A-N-^f-;l'-2 

- fo y ^'x/U n - 7uX* : y Y . S^*f v7P7/l' 5 x 
-7 A - N -X^-;W- 2 - to y i/x;p n -7°a^ ^ 

H , 5*v* v^T^ 5-n7A-N-^^-;l^-2-toy 
■/xyp n - 7> * h\ i/Xdf 5^7 ;U 5 x -7 A - N - 
Xf-/P - 2 - 1 o y dx'x;P n-7"h^r>-K, i'/P 
7/1^5 x»7A - N 2 - to y x'x/|^ ^ 

Tj-^v-H, i>sdfi^7A-$x>7A-N-xf7t.-2- 
b'o 'J i/x/UM- i, H , ->'/s.^ x;P7;P $ x »> 

A - N - ^ ^/U- 2 - 1 o y i/'x;^ ? f-;^df ^ K , 
^Xdf i/^7;US -7A-N -x^-;U— 2 - to "J x'x 
/^^•f^^^K. ^^f-;pr;U5x<7A-N-^ 
2 - 1 D y i/x;l/X h ^ H , ^ 9 ^-)VT)V $ 
x^ A - N -X^-;U- 2 - 1 o 'J v-'xyux h ^ v- H , 
^ 7 ^;U7*^ S^7A-N-^^-;U-2-toy ^X;P 
n-ra^yb\ i**?^W , ;P$x<7A-N-xf' 
2 - to y ->'x^ n -7*o^ H , ^'jf^ ^-;l^7 
;L-S--7A-N-^f-^-2-tny^^n-7hJf 
; yY. 



[0 0 96] v : ^^f-;U7^5X'>A-N-X^-2 
-toy n-7*b^yb', ^ ^ f-;P7^ 5 x<? 
A - N 2 - to y i/'x;UA.df v^^^r Y . 

^^^7^5XT7i,-N-X^- 2- b'o'J i/'x 
;l/^x;^drv-h\ ^^f-;U7;PSx-7A-N-^< 

2 - 1 o y ^X;Ujf ^ ^-;W^df y Y . ^ f-^ 
7;l/5x»7A — N -x^- 2 - to y x'x^^f-;l. 
^>-h\ ^f-^^Sx^A-N-^^U-S-t 
o y v-'x^x h ^ i, h\ ^;W7^ 5-7A-N-X 
^r)V— 3 — to y vX^X h v- H , i?X ^1VT)V $ X 
•7 A- N - p< 3 - to y j/'x;P n -7°o^ y 

Y , vv< ^-/P7/W S x>7 A- N - xf-;U- 3 - to y ^ 
xyUn-ro^v-F, x^^7;PSx>7i,-N-^ 
f/l/-3-tn y i/'x;P n - 7* h * is Y , 5** ^;P7;P 
5 x<7 A - N -xf-;l/- 3 - 1 o y ^'x;U n - 7 b i/ 
Y . i?* j-)V7)V 5 x<7 A - N -f)V- 3 - to 'J v 1 
x;^^f i/^^-^ b\ is* ^-)VT)V 5 ^^7 A - N -x 

3 - to 'J ^'X^dfv'/P^df ^ H, isXl-)V7 
)V 5 x^7 A - N - * f-;l/- 3 - 1 o y yx;l/^- ^ 

[0 0 97] ^f-;U7^5X'7A-N-xf-;U-3- 
toy y-lVtfj-iVtt^Y. ^'xf-^^Sx^A 
-N-^f;H3-fny i^'x^x f^fyK, i^xf-;P 
7;U 5 x»7 A — N — xf-;l/— 3 — t o y i^'x^x h 
H . xXf-;W7;U 5 xt7a - n - X 3 - to y ^' 
x;Un-7o^^h\ ^xf-;l/7^5x>7A-N-x 
3 - tD y >?x;U n -7°o^ ^ H , xX^U7 
;U$XT>A-N-^^-3-toy>?x;Un-7>^ 
x H , x'xf-;U7;U5x»7A-N -x^- 3 - to y 
x*x/l/ n - 7> * : s Y „ ^X^^7^ $x-7A-N-^< 
3 - 1 o y y-;K^f ^ j< s i/'xf-jvr 
xi7 A - N-xf-;U- 3 - 1 o y i/'x^df 
dfvh\ $/x^7/l'$xt?A-N-^l/-3-to 
y i/x;^ ^7 ^-y^df 1/ Y . ^'xf-;i/7;P 5 x»7A-N 
-xf-;l^- 3 - to y S/x;^^ ^U^-^f v h\ ^ n - 
7ot;l'7^$X'7A-N-^f-;l/-3-tDyi/'x;i/ 
Xh^rv-H, is n - 7*o t/U7;U Sxt7A-N-x^-;1, 

- 3 - 1 d y i^'X^X S/K 

[0098] yn-rnW/l'S-^-N-^f/l/ 

- 3 - to y i/x;P n - 70,-K^f ~> Y. yn-7o M)V 
7)V$ x»7 A - N -x^-;P- 3 - to y ^'x;l/n -7"o 
^ v- h\ : Jn- 7° O t;l/7^ $ x»7 A - N - X 

3 - 1 D 'J i/'x/P n - 7 h is H s i/' n - 7o t;U7/P 
S x>7 A - N -Xf-;U- 3 - to y v'x;W n - 7 b * v- 
h\ y'n- 7o t;U7/P $ x<7 A - N 3 - 1 

n y 5/-;^^ h\ : J n - 7o t;U7/P 5 x 
<7 A - N -Xf-;l^- 3 - to y ^xyW'sdf. 
h\ y'n- 7'D t;U7;U $x-7A-N-^^-^-3-t 
o 'J ^ ^-/P^-^r Y . 

[00 99] ^'n-7 > ot;W7^$X'7A-N-xf-;P 
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- 3 - t 0 V : J-]lJt 7 ^-)V** \/ F\ x n - 7>/W7 
;U S ~ 7 A - N - ^ f-/U- 3 - to U vX/Ux F df ^ 
F\ ^n-7f-A7/P$-7A-N-xf-/U-3-tD 
U vX/l/X hdf F\ isn- 7'j-)V7il 5 X7A- N - 
* f-A' - 3 - t*D U x'x/U n - 7" o;Kdf x F , if n - 7 
?7P7;U 5 -7 A - N -XfyU- 3 - to U n - 

-3- to >J ^'x/P n - 7' F df x F\ V n - 7f-;PT^ 
$ x 7 A- N -Xf7U- 3 - to U ^'x;W n - 7" F df v 
Y , ^* n - 7f-A 7/P 5 x 7 A - N - ^ f-;U- 3 - to 
y i/'x/^df- ^jj-df J/ k % j; n - f^)V7)V 5 x7 A 

- N-xf-A— 3 - to y S/'x/l^df i/tV***/ Y . 
[0 10 0] i''n-7f-;l/7 > A$x7A-N-^/L<- 
3 - t n y y-;W 7 fvfct df x F\ v n - 7^/P7A 
$x7A-N-x^-/U- 3 - to y i^x/M"?^** 
s s F . >M V f+frTfr $ x7 A - N - f-A— 3 - t 
□ y j/'XAX. F df F\ : JAV f^)V7lV 5 - 9 A - N 
-Xf-A- 3 - to y y'^XKi/H , y 7f-A 
7 A 5 x7 A - N f-A— 3 - to y >-'XA n - 7'o 

•K^isY, ^y7^r;i/S-^A-N-x^-3 

- to 'J i^'xA n - 7*njJ«f v- F , V 7'f-A7 A S 
x^ A - N f-A— 3 - 1 0 y $y'xA n - 7 F df y- 

F , $y*4 y 7f-^T;U$ x>> A-N -Xf-A- 3 - to 
y i/x;l^ n - 7 F df F , x A V 7f-A 7 A $ x 7 A - 
N —X f-;P— 3 — to y x'x/l^df j^jj-df S' F . 
to i o i ] ^ y 7-7-^7 a $ x7 a - n -xf-A- 

3 - 1 o y vX A^df i^M" if v Y . yMV 7^- A7 A 
5 - 7 A - N f-A- 3 - to y ^x/fcfr^f-Aot 5 * 
$y H , VA y -7+)V7)V $ x 7 A - N -x^A— 3 - 1 
o y s JcJW9+fr1t*t s sY . v-Xdf xA7AS X7A 

- N - ^ f-A— 3 - 1 o y ^'x;l/X F df ^ h\ j^df ^ 
A7A$x7A- N-Xf-A— 3 - to y i^'xA-X Y* 
i/Y. vXdf^A7A$x7A-N-.><f-A-3-ta 
y i/x A n - To tfdf Y , ; y)V7)V S x 17 A - 
N -xf^- 3 - to y n -TD^rdf h > j;^ 
dfi^/l'T/1'5 x>^ A— N — ^ 3 — to 'J i^—/i/n 
-7hdrvH\ xX^^r;PSX^A-N-Xf-/W- 
3 - 1 o y i^'x^ n - 7 h ^ h\ ^A7^ 5 x 
</• A - N +A, - 3 - 1 0 y v'x;^df ^^-df ^ 

H , ^Xdp ^r;w $x>>A — N -xf-;k- 3 - 1 o y 
i/a;l/^df ^;^d{- ^ Y . 

10 102] ^Xdf^r^S-^A-N-^^-3 

-toy y-/^ 7 ^-;u^-df v H , ^/P7;i^ S x 

>> A- N -Xf-A - 3 - to y iyx;l/^- 7 ^-/M"df 
K , ^7 f-;P7;P Sx^A-N-^f-^-3-toy 
■/'-/HhJfyK, ^7^7^5x^A-N-x^- 
3 - to y ^'x;px h ^ H , 7 i?-A7^ $ x 
7 A - N - ^ f-A - 3 - 1 o y v'x;l, n - 7'o^df ^ 
H , i7+ 7 ^-;U7;U Sx7A-N-xf-;U-3-toy 
S^XiW n - 7o^df h' , 7 f- ;1^7/U $ x7 A - N 



- * i-JU - 3 - 1 o y xx;u n 7hdfi/H, if* 7 f- 
^7/U 5x7A-N-X^-yl/-3 -toy >-'x;Un-7 
hdfi^h\ i/^-7^-;l'7yU5x7A-N-^-f;U-3- 
t o y x'x^a,^ ^/u^-df ^ |s > ? + } \, 7)], § - V 
A - N -Xf-;P- 3 - to 'J : J-)\s^ is Y , 
5*t 7 f-/1^7;P 5 -7 A - N - ^< +)V - 3 - 1 o >J i/x 
;^7f-;^df^H x x*^7f-;U7^$x7A-N-X 
1-JV- 3 - to y >-'x;^7f-^^df i, Y?t Zimth 
til. 

t0 1 0 3] ^*7;l/df^7/USx7A-N-7;l^dfAt 
^y iS-)\,7>ua* Ynmmt IXli. V**)V7 
IV S x 7 A - N - ^ f-/l/- 2 - 1^ y y'i;H h df i/ 
F . f-;l^7;l^ S x 7 A - N - xf-;l^- 2 - 1^ y x 
x^xF^r^F. ^^-;U7;US-7A-N-X^- 
2 - 1^ y y-^ n - 7°o*fdr ^ F . V* ^-)V7)V S x 
7 A - N - Xf-;U - 2 - 1^ y : J-)V n - 7 O i|Mf i/ 
Y , ^-/l^7;P 5 -7 A - N - ^ 2 - 1^ y i/' 
x^n-7Fdfv'F\ ^f-;P7;U$x7A-N-Xf- 
;U - 2 - 1 ^ y i/x;P n - 7 F df v F . ^ j-]V7)V 5 
— 7A— N 2 - 1"* y j/'X/PA.df ^P^df v- 

F , ^ ^;P7/P S X 7 A - N - Xf-/P- 2 - t*L y x 
x^df.^;^^^}.^ ^f-;p-7;U5 ~7A-N->< 

f-;l/- 2 - t^.y ^^7^-;^^ is F\ ^^;k7 
;P 5 - 7 A - N -Xf/l-- 2 - 1^ y >-'x;|/^-7 t)VJt 
df^h\ i/'X^7A5x7A-N-^f-A-2-t^. 
y y-;Hh^fyK. 

[0 104] vX^-;P7n/$x7A-N-Xf-/l^-2- 
t^ y yZ/H F df ^ F\ vXf-A-7^ 5 x 7 A - N - 
^ 2 - 1^ y Jy*x;P n - 7 o^df F . ^'x^-^ 
7A 5 X7 A - N -Xf-A— 2 - 1^. y vX/l/ n -To 
^dfi/F, >-'xf-;U7^5x7A-N-^^-2-t 
^ y ^'x;P n - 7 F ^f F\ ^'xf-;U7;P 5 -7 A - N 
-X^/l/- 2 - 1^ 'J Sy'x/U n - 7 F df F . iyX^-;l^ 
7;U S x 7 A - N - X 1~1V- 2 - 1^ y v-'x;l/A.df ^ 
^■df^h\ i ; x ^-;p 7 >^ 5 -^i 1> _ N -xf-;l/-2-t 
^ y i/'x;^df j/;^df i, h , x'xf-;l^7A 5 x7 A - 
N - ^ i-)V - 2 - 1^ y ^*x^>j- 7 ^-;^df v F » yX 
j-H7)V 5 x7 A - N -X^U- 2 - 1^ 'J i/~)V* 7 
f-;^df ^ p n ij n - 70 \^iV7)V $x7A-N-^^- 
2 - t^'J y-/l/X Fdf F , iSn -7"o tA7^ 
S - 7 A - N -Xf-;l/- 2 - 1^ y y'x;l/X F df i/ F\ 
yn-70 t^7/U s x 7 A - N - * 2 - 1^ y 
y'X/P n - 7°D^ yF, ^ n -70 t;U7;U 5 X7 A 

- N -X+)V- 2 - 1^ 'J ^'x/l- n - Totfdf i y y . 
[0 10 5] ^'n-rot;P7^5x7A-N-^f-^ 

- 2 - f< y n - 7 F df H , yn-7o t/W7 
^Sx7A-N-xf-;P-2-t^y^x;l,n-7Fdf 
>-F\ iyn-7"at;P7^Sx7A-N-^^-2- 
t^ 'J >-'-/^Jf ^/P^Jf ^ F\ yn-7*D M)V7)V $ 
X7 A - N -Xf-/l^- 2 - 1^ y iyxyPA.df ^;^df ^- 
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F\ : J n -rn f^7/F 5 x>?A - N - ^ ?-/F- 2 - 1 
^ I) V-IV*? is F\ y'n-7D tf/FTVF 5 - 

A - N -Xf-;F- 2 - tV* U F-'x;F;* ? ^)VJs* i/ 
F\ > f n-yf-;Pr;U5-^A-N-^f-;l'-2-e^. 
•J FX ;FX F* x F\ y'n- 7f-/F7/F S - A - N - 
X^-/F- 2 - y x*x/Fx F df F- H s 
[0 1063 F'n-7f-;F7/F$xt7A-N-.><f-;F- 
2 - V is-Jl n -7D^ y- F\ F' n - 7f-/F7;F 
S z-> A - N -xf 2 - U y-;l,n - ro^ 
FF\ i/Ti-~?1~)V7)\s5.-*7J±-N-X1-)V-2-\: 

y F-'xyF n - 7 h * H > y n - 7^-/F7;F 5--)A 

- N - x^-;F - 2 - e< 'J F'x;F n - 7" F df F- F\ F' n 

- 73-/F7/F s a - n - * f-;F- 2 - tr^ y fx/f 

M^/FjH^F's i/'n-yf^S-^A-N-X 
f7F- 2 - y F'x/F'sdf FvF** F F\ F-* n - 7f- 
)V7)V S-^ix-N-^f-^-2-tf^y y^x/Ftf ? -f 
/F**vF\ 

[0 10 7] y n - 7f ;l/7;l/ S - f A - N -xf 

2 - y y^w ? ^-;f*=* F- F\ y'-fv 7f-;F7/F 

5 xi> A- N -f/F- 2 - y yX/yX h3-xh\ 
FM V 7^-;F7/F S x>?A - N -xf-/F- 2 - tr^ y x 

x;fxf*f-f\ fm yy-f-yur^sx^A-N-^f- 

/F- 2 - tr^y y^n-Tn^y F % FM V7fvF 
7/F$x^A-N-xf-/F-2-tf^y i?-)Vn-?u 

**ff\ fmv7^-/F7;f$x?a-n-;><^f-2 

- tr^ y F'x/F n - 7 F * is F\ y'-fV 7 f-/F7/F 5 x 
A - N - x^-;F - 2 - tf^ y n - 7 F * 1/ F\ 

FM V 7j-)l7)V 5 x-> A - N f-;F- 2 - y F* 
-/F^fF;F:*dfFF\ 

[oi 08]V-r v7^;f7;f$xt/-a-n-x^-/f- 

2 - y ^x;l/A.df F;F:t j/ F\ FM y 7f-/F7/F 
$ X A- N fvF- 2 - y y^W? f-;kt* 
F F . FM 7 -f+frTfr S-^-N-Xf^-2-f 
y F'x,M" ? f-;l/>j-df F F „ F^ F/F7/F 5 X fj A 

- N - * ^/F- 2 - »J F-'X/FX F # F- F\ F-Xdf v- 
/F7;F 5 x>^ A - N -x^;F- 2 - y F-'x/Fx F* 
FF\ FXdfF/VTVFSx^A-N-^F^-t*^ 
'J F'x;F n - 7°o^ F F\ >>Adf ^)V7)l S-^A- 
N -x^-;F- 2 — t'^s. y yx;l/ n - To** x F , 

^ S X>> A - N - y< - 2 - 1'^ 'J y-/l/ n 
-yFdry'F. yMy^iX^^-N-xf;!/- 
2 - y >-'x;i/ n - 7 F v F\ y-^r/P 5 x 
^7 A - N f-;y- 2 - f^. V 'J-iV^ is)V$* 1/ 
F . y-Xdf i/;l/T/U S x^ A - N -xf-;U- 2 - y 
i/'xyyA,^. ix;yjf F , i/)V7)V S xr> A - N 

- X f-;y- 2 - y ^'x;W^ ^ f-;y^- ^- F\ 

[0 109] y ; 's^^;l/r;P5x'>A-N-X^-2 
- 'J y-'xykjj- ^ f-/^# F , 7 i~iV7)l $ x 
*j A - N - * f-JV - 2 - 'J v-;yx F * y- F , v>r 
^ f-;yT^ S x>> A - N -xf-yy- 2 - tr^ 'J v'x;yx 



F^fy-F. y-'7fy 7 ^-;yT;WSXT>A-N-^^;y-2- 
y i/'x;y n - T D ^ y- F , : M 7 7)V*-*7 
A - N -x^-;y- 2 - h 0/ < >J S/X;U n-To^yK, 
y-'jf ^ f-;UT;u 5 x t> a - N - ^ ^-;y - 2 - y y'i 
;yn-7Fdfy-F\ y-'^^^FT/PSx^A-N-X^ 
;F- 2 - 1"^ y y-'xyF n - 7 F * is F\ i/'sj" ^ ^-;F7;F 
5 X^ A - N f-;F- 2 - 1'^ y y-"x;F^df ^Fjj-df 
j/F\ y^^/FTyFSx^A-N-Xfvy^-t'^ 
•J y-'X/F^^ ^;y^-df ^ F , *M 9 ^)VT)V $ X<7 A - 
N - ^< f-;F - 2 - y y-'x/Fjj- ^ f-;y^-df y- F\ 
7 f~)V7)V i-*)A-N -x^-;F- 2 - »J i/'x;F^ 
?f'/k**S'K» ^^FT^FSx^A-N-^f-yF- 
3 - 1^. 'J y-'x;FX F df x F\ y-'^ ^;FT;F $ x>> A - 
N -Xf-;F - 3 - 'J y-'X/FX F # v F\ 
[0 110] y-'^f-;F7/F$x»>A-N-^f-;F-3- 
tf^y y-'x/Fn-rn^xF, y-'p<f-;FryF5x^A 

- N -xf-;F- 3 - 1'^ 'J y-'x/F n - 7 F\ ^' 
^ ^-;F7/F S X<7 A - N - * - 3 - 1?^ 'J y-'x;F n 
-^F^y-F, ^f-ZFT/Fax^A-N-Xf-yF-S 

- h°^. y n - 7 F * is F\ ^ ^;F7 ;F 5 x-> A 

- N - ^ f-;F- 3 - ty< y x'x/y^if y7F;t y- F\ x 
^ ^-;FT;F $ x>7 A - N -Xi-fr - 3 - y ^'x;F^ 
df^F^-drxF', ^f-;FT^S-'/A-N-^f-;F- 
3 - y y-'x/Fjj" 7 <j-)VJt* ; s F , yv< f-yFT/F 5 - 
^7 A - N -X^-;F- 3 - f^y y-'X/F^ ^f-;F5f=3f y- 

F . Sx'x^/FT/F 5-^A-N-^< ^-;1— 3 - f^. 0 i/ 
x;i/Xh^yK, y-'xf-;FT;y$x^A-N-x^-;F- 
3 - y y-'x/FX F y- F\ y'Xf ;yT;F 5 x^ A - 
N - ^ ^-;F - 3 - y x^;y n - 7° o.-K^f F\ y-'x 
^-;FT;F 5 x^ A - N -X^j-)V - 3 - 'J ^-/F n - 
7°o^y-F\ y J X^-;FT;FSX'7A-N-^f-;F-3 
- 'J i/*x;F n - 7' F y- F\ y-'x^-zFT ;F $^7A 

- N - X^-/F- 3 - y xx;F n - 7 F y- F\ 
[0111] yX^/FT/FSX^A-N-^f-yF-S- 
t =AL >j 'J- v-yF^dr F , i/*x^-;F7;F 5— ^A 

- N -Xf-;F- 3 - f ^ 'J yXyyA.df i^)^^ i, F\ y-' 
X^-/F7;F S-7A-N-^f;l^-3-e^iJ $/x;F>j- 
?f;WyK ^x^-;F7;FSX'>A-N-xf-;F- 
3 - 1'^ y y-'x/F^" 9 +)V** 1/ F\ yn-rn hVFT 
;F5— ^A — N-^f-;F— 3 -f^'J >-'-;Fx F^f 

F\ y 1 n - 7-n f;F7;F 5 x»> A - N -xf-;F- 3 - f 
^ y y-'x./FX F^ry-F. : J n - 7'n tVF7;F 5 x^7 A - 
N - ^ ^-)V - 3 - f^. 'J i^/F n - TP jjttf F\ F 5 n 
-7°o tVF7;F 5 x>7 A - N -Xf-;F- 3 - f ^. 'J F-'x 
;F n - 7°n <-K ^f- y- F\ F-' n - 7'o tVF7;F 5 X <7 A - N 
- ^ f-/F- 3 - 'J ^'x/F n - 7 F F\ F* n - 7" 
o bT;F7/F S x>7 A - N -XfvU - 3 - 1'^ 'J v'xyF n 
-7F^fF-F\ 

[0 112] F ; n-7°nt°;F7>'P5X'>A-N-^^-;F 
-3-tr^U F'-zy^^r x/F^-^f F- F\ yn-7o hVF 
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3 - ^ U >-'x;P:* ? f-;^ df h\ S> n - 7o tVUT 
/P$X9A-N-X^-;P- 3 -f^'J V-lVH9*)V* 
dfi/h\ $/n-7'f-;ur;P5-^A-N-^^-;u-3- 
>J x'x/WX Y**/Y. yn- -f+VTfr 5 x? A - 
N -xf-/U- 3 - h 0 ^ y x-;l/X h df x H . yn-/f 
;l^7^ 5 X7 A - N - * +)V - 3 - y ^x/U n - 7 
Uif^yY. i''n-7f-/U7;t'SX7A-N--Xf-/y- 
3 - tr^'J v'x/P n -7P^ v" H . 
[0 113] yn-/W^S-^-N-^f^- 
3 - f^. >J : J-)V n - 7 Y df ;y H , 5> n - 7f-;W7 S 
X7A - N -Xf-;U- 3 - <J x'x;U n - 7" b df x 

H, > ; n-7'f-;^7;^S- l >A-N-><^-;^-3-h' , ^ 

y v-'x/l^df x/l'** y H , *J n - 5 x 7 A 

- N - xfvP- 3 - y S/xA^v* x;M"df K . ^' 

n - y+ivrfv s x7 a - n * iv- 3 - y : J~ 

IV* 9 f-/kt* s sY. x n - 7>;PT;U S-W-N- 
x?-;W- 3 - y i/x/M- 9 f^tf* x H , ^ V 7 
f-/U7/P$ -7 a - N -y< 3 - y i/'x/px b 
*i/Y. ^My7^-/P7^$x7A-N-x^-3- 

[0114] *m yrf-^r^s-^A-N-^f-zu- 

3 - tr^y x'x/l, n -7n^ K s V 7f-^T;P 
5 ->> A - N -xf-;P- 3 - e*< 'J n - 7'utf'df 

is Y s v 7f-;ur;p sx7a-n-* -f-iu- 3 - 1 

^ II S/'x/P n - 7 h^f ^ Y , y 7^7/U J-^A 

- N - x^-;U- 3 - tT^ y iyx;U n - 7 b df x h\ *M 
7 7^7/U 5 x7 A - N - * 3 - h 0 ^ U i?-)V 
*<*$sA#* : s Y , *M 7 SX7A-N-X 

3 - 1'^ y 5>xrt^v* is Art* v Y , >M V 7^ 
/l/T/P Sx^A-N-^^-3-e^y i/'x/M" ? f- 

3 - f<. 'J y-W 9 f-/V* is h\ 
[0 115] S'Xdf^;l/7Vl/$X7A-N-;><f-/l>'-3 

- U y-^X h^f x h\ i/Xdf is)VT)l 5 xt> A - 
N -X^-;W- 3 - tT^ 'J ^'x;ux h^yK, i/X^r 
7;W 5 x ? A - N - ^ - 3 - 'J y-;P n - 7o 
^xb\ yM y;WS - A - N -If /P- 3 - 
t"^ 'J y-/P n - 7 1/ h\ WUT/> 
A-N-^f-;U-3-t'^'J xX/U n - 7 b v- h\ 
As^f yWS-^A-N-xf;l.- 3-e^'Jy-^ 
n-7h^xb\ yMy^Til'S-^A-N-^f/l/ 

- 3 - 'J xX/l^df isti,** i/ Y , i^7;P 
5x»>A-N-xf-;l/- 3 - tf^'J vx;UA.df x;W^=3f 
yK, ^df^T/PS-^A-N-^^-3-h'^ 
y x*x;^^^^-df i y y , xXdf x;W7;P S x^7 A - 
N -X^-/U- 3 - tr^ y y-W? ^jT^f x Y , : M 
^f-;U7/y5x»>A-N-^f-;P-3-f^.y y-;n 

>-'^^f-;U7^$x^A-N-xf-;l/-3- 



t'^ >J x*x;ux b df v- H . : J*9 J-IVTIV 5 x^7 A - N 

3- 1^. y y'Z/P n - 7D^ v Y , 
[0 116] v^^^7;USx»/A-N-x^-;U-3 
- y xxyU n - 7cM?3r F % x^-^ +)VT)V 5 - 
»>A-N-^f-^-3-t''<.y>''x;Pn-7h^^H. 
^^f-^7/P 5 x^ A - N -Xf-;W- 3 - tr^'J y- 
^n-7b^fxb\ x^-^^7;l/Sx^A-N-^f- 
3 - h'^ y i/'x;U^ x H , ^ *)V7 

)V 5 x^ A - N -Xf-yW- 3 - y j/'x^df i/^jf 
drv-H. x:*?f-^7/U$x^A-N-.Xf-^-3-t 
^ 'J y-i^?fy^Jf v H . i/*9+)VT)V 5 x^ A 

- N - X3-/W- 3 - f^. y yz;^ ^ *i/Y. V 
* ^)VT)V S x -fj A - N - * i-fi> - 4 - 'J y-;H 
h^fv-K. is* ^r)VT)V S X^ A - N -Xf-;l/- 4 - f 
^ »J y-^X h df- x K s y^ f-^7^ 5 X^ A - N - * 
•f)V-A- y yz^ n - 7n d?Jf iy Y , f-^7 
;y 5 A - N -Xf-/U- 4 - >J : y-)V n -7D^f 
^fxb\ > ? ^^7/l'5x^A-N-j>(f-;l/-4-tf^ 
'J i/'xyp n - 7 b =Sf x H . ^ f-;U7/U 5 x 7 A - N - 
X-f 4 - 1?'* y ^x;U n - 7 h =«f 1/ h\ v'V f-^7 
;W 5 X7 A - N +)V- 4 - V : J-)V^ : s)V* 
^yH« 

[0 117] ^f-;U7;U5x»!7A-N-xf-;l/-4- 
t 0 ^ y x'x/l^df S^/l'sJ-^ >- H , y> f-^7/1^ 5 X7 A 
- N -> 4 - ij >?x;W^- ? f-;^ ^fv-H, 5/ 
^ f-;l/7;P 5 x7 A- N -xf-;l/ - 4 - tr^ y y-W 
^f-yl'^v'H, yxf-;W7/USx7A-N-^f-;l/- 
4-t^.y v-/Wx h df v h\ x*xf-;P7^ 5 X7 A - 
N -xf-;P - 4 - y x'xyl^x h df H s ^'X^;i.7 
;P 5 X7A - N +tV- 4 - 1 0 ^ V : s-)V n - 7n^ 

i;xf-;i/7/l'$x7A-N-x^i/-4-tr^ 

>J i/'x;P n - 7n,-Kdf x H . S J^)VT)V 5 x7 A - N 
-*^)V-A- y y-^ n - 7 h * -> Y. : Jxj-)l> 
7;U5 X7 A - N —X.^r)V— 4 - >J v*x;l/ n - 7 h 
dfi/h\ i/'xf-;l/7;U S X7A- N f- 4 - 
y j/*x^/\af i,)V** i/ Y , y'xf;l/7;l/ 5 x7 A - N 
-Xf-;U- 4 - f< y y-;Kdf v-;P^df K , 
>VT)V 5 X7 A - N - ^ f-;U- 4 - 'J x-W 9 & 
)l** : sY, i/^)V7)V 5 X7 A - N -xf-;l^- 4 - 
tr^y x'x;^^f-;^df^F\ 
[0 1 183 y'n-7n^7^Sxi)A-N-^f^ 
- 4 - y i/'-;Wx h if x H , yn-7n tVI/7/l^ S 
— 7A - N -X^- 4 - y y'z;H h df H , 
n-7nt;l/7/^X')A-N-^f;l/-4- >J x 
x;U n - 7n ^ i, \t % *; n - 7 n tT;P7^ S x 9 A - 
N -xf-;p- 4 - b°^. y n -7n^df ^ k , ^ n 

- 7n t^7/W 5 x v A - N - * 4 - V y- 
;yn-7hdfv-K N y'n-7nt;l/7il'S-')A-N- 
Xf-;P - 4 - y i^' - )V n - 7 b df ^ h\ yn-7o 
f ;U7;P 5 X7 A- N 4-t'^'J i/-lV\* 
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y/M"*yb\ yn-rue^S-W-N-xf 

e^ U y xyU'v* y;M-Jf ^ b* n 
[0 1 19] ^"n-rnhVUT^S-^A-N-^/U 

- 4 - h'^ U yX;U:* ? ^:*df ^ h , y n - To h';l^ 
7;W S x>> A - N -xf-/P- 4 - U : s-)l*?J-)V 
jH-v-K yn-7f-A-7/l'$x>/-A-N-^/l'-4 

- e^ U y'x/lx b * y b\ y n - 7^7^ S-^A 

- N - xfvU- 4 - e^ y y'x;i/X b df y b\ y" n -7* 
^-/l/T/l'S X*/- A - N - J* f-;l/- 4 - 'J y-^ n - 
y'ur^'y b\ y n - f^)VT)V $z^A-N -Xf-M/ 

- 4 - 1'^. U y*x;U n - 7n tf 1 * y b\ y n - 7W7 
;l^$X^A-N-;*^-4-e^yyX^n-7bdf 
y b\ v n - 7>;l^T^ S x A - N - X^/t— 4 - e 
^yyX/l/n-7b^yb\ 

[0 120] ^n-7'f-;l/T;WSx^A-N-^f-;t/- 
4 - 'J yX^/v* WM" * y b . y* n - 7^7/U 
5~7A-N-xf-;l/-4- y yX/l^df y/i^df 
yb\ i/n-7^-;PT;l'5xn7A-N-^^-4-t° 

y y x/kfr ? f-;M"3- yF, y n - 7"f-/P7^ 
A — N -x^-;U- 4 - y yX/M" ? iBM"^ y H , 
>M v -/i-jvtiv 5 x>> A - N 4 - e^ y y 

-/Hb^fyH, ^V7^T;U5x^A-N-x^- 
4 - y yx;Ux b x b\ y'4 V 7i-}VT)V 5 
x->A-N-^f-;l/-4-f^y y x;W n - 7n-+^ y 

b , >M y 7*f-;ur;u s-^a-n -j^-ji- a - 

'Jy-;l/n-rn^yh\ yW y7f-/l^7/l/$xryA 

- N - * 4 - y yx/k n - 7 b * y b\ >M 
V °7+)VT>V 5 x r> A - N - Xf-;U- 4 - fc^ »J y'x/P 
n-7b*yb\ 

[0 121] i?A y 7f-;PT;l^ s^a-n-^ 

4 - t°^y yxyl^ry/M-^ y b\ y-f V J+iVTA' 

3- -)A-N -Xf-zP - 4 - y yX/l^v* ^/M"* 
y b . y >f y 7^7A- 5x^A-N-^^-4-h* 

Aiy ^x/M-^f-jksres/F. yW y 7^-71/7/1^ 5 x>> 
A - N - xf-;W- 4 - 1"^ y y-;^ ? y b , 

i/A.df y/U7;U S-^-N-^f;i/-4-tX'jy- 
/UXb*yb\ ^*A.dfv;P7;U$x^A-N-xf-;W- 

4 - y y'x/lx. b* y b\ 5*v* x/l^/P 5x17 A 

- N - * - 4 - tT*Oj y*x;l, n - 7o#^ y b\ y 
M 1 ^/P7/P $ x fj A - N - Xf-;P - 4 - 'J yX/U 
n-7o^v-b\ ^Xdf^7;l/$x>>A-N-^f- 

4 - f^s y y'x/P n - 7 b * i/ b' , ^Adf ^^7/1^ 

5 X? A - N -Xf-/l/- 4 - f^. 'J vX/P n - 7 b * s s 
b . i/)VT)V Sx^A-N-^f-^-4-t^y 
i^x;^^ df i y b\ 

[0 12 2] ^Xdf^7;W5x^A-N-X^-/U-4 

- tf< 'J v-'xyl^df v^^-df ^ b . a^4f x/l/7^ 5 X 
A - N - ^ - 4 - 'J y-W ^ f-;^^ x 

b . ^iSf v7>7^ 5 A - N - xf-;U - 4 - y 
^*x;l/^^f-;^df i/ b . i/ttl-lVTlVl x^A - N 



- * 4 - 'J v'-yl/X b U b\ v ^- ^ ^iVT 
IV S x ^ A - N -Xf-7P - 4 - y y-;H b v 

b . ^'jj-^ f-;U7;u 4 - e^. y 

x'x;P n - 7°D^ s s b , ^ ^ *hlV7)i> S x»> A - N 
-x^-;P- 4 - h'^ y ^*x;l. n - 7o^df b* , ^ ? 
fyWS-^A-N-^f^- 4 - t'^y y-^n- 
7b^i/b. v^^f-;U7/l/Sx^A-N-xf-;U-4 
-t^yi/x;l/n-7b^v'b\ >-'^^f-;l/7;t-Sx^ 
A - N - ^ 4 - 1'^ y i^x;p/\Jf ^l/Tj-^f 1/ b\ 
y- ^7/P 5 x^ A - N -X^-;P- 4 - 'J ^'x 
)V\*i/)V-%*i/Y. y^J'fWS-^A-N-^ 

4 - y i?-)V*7 ^)V** : s b , *M 9 
7)1 5 x>> A - N - x^/U- 4 - h'^ 'J vx;>;t ^ 
^^b'=5ri:^W^ii-l.. 

[0123] isT)V*)V7)V$-*72±- 1 - to 'J W 

- 1 - to y >->X b * is b\ ^'^ f-;W7^ S x<7 A - 
1 - t°n y v y n - 7°n^ ^ b . ^ ^-^7;l/ 5 x^ 
A- 1 -t°ny y>n -7b^ ^ b\ y^f;I/7;l/S- 
A - 1 - h°n y x'yv* ^;^^r ^ b , ^ f-;k7;P 
Sx^a- 1 -fay i»^-^f-;^Jf 5"b\ vxf-;W 
7^5— "7A— 1 — f n y y'yi b^f b. v'x^-;|^7 
;U 5 x-> A - 1 - to y x y n - 7D^df ^ b* , xXf- 
;l/7^5x»>A-l-tfny> ; >n-7bdf>'b\ >-'x 
^-;1/7;psx^a- 1 -toy isy^isjittisp. 
i/'xf-;i/7;l^Sxr>A- l -t'n y y>7r^f-;l/^^ 
b\ yn- 7°o \Z)V7)V S x^ A - 1 - to 'J y>x b 
df^b, 

[0 124] ^'n-TPt^/PSx^A- l-t°ny 
n ^ K , yn -7a t^7^ 5 A - 
1 - fn y v'y n - 7 b v b* s ^' n - 7°o tVI/7/l- 5 
x^A- 1 -toy y'y^i/^Jf^b, yn-rn 

tvb7;i/ s x-7 a - 1 - t'n y y y>r 7 j-)V** i/ b . 

S/'n-7^7/L'SX<yA- 1 - tn'J y'yxb^f^ 
b\ v n - 7f-;U7;W S x»>A - 1 -t°oy y'yn-7' 
O^Jf ^ b\ yn- 7"f-^7;U 5 A - 1 - fn y i/' 
yn-7b^yb\ yn-7f-;P7;WSx>>A-l-h 0 
D y y >"\Jf y/^=Jf y b\ yn- 71-)V7)V S x-> A 
-1-tn'Jy'y^ ^-;^^r y b , yM V 7f-^7;P 
S x^ A - 1 - tn y y>x b y b\ y A V ~?*j-)V7 
yl/Sx^A-l-trnyyyn - 7a^ y b , yM V 
7^7/W$xt/-A- l-fnyy>n-7b^yb\ 
yM y7f-;W7;USx^A- 1 -fny Vv^^Vis 
dfyb, 

[ 0 1 2 5 ] y*4 y 7^-7/1/ $x>> A- 1 - fay y 
y*;f/WyH, y^y;b7;P5x^A-l-t° 
n y y'yx b * y b\ yA4f y/P7;U 5 x*7 A - 1 - tr 
o 'J y y n -7n^ y b' » i/)V7)V 
1 - t'n y i/y n - 7' b y b\ y^ y;l/7;l^ 5 
A - 1 - e o y y ysdf i/lVX* y b' , y^^f i/)V7)V 
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$X7A-l-trnyyyjJ-7^-;M-*yh\ iStfj- 

/i/r/usx^A-i -toy yyxb*yK s y*?f- 
/ur^s-^A-i-trnUvyn-ra^vh*. y 

*7 ^lVT)V 5 - 7 A - 1 - t°o U y"y n - 7" h * y 
K. y^^T/I^X^A- 

tf^yF, y'tf^l/TVl^x^A-l -tfnyyytf 
? f-^** y Ffcifj&W&iU 4>Ti y* ^7/1^ 5 
x7 a - 1 - en y y'yx h * y h , yxf-^r/i' 5 - 

7 A - 1 - t°D U J^'yx h 1/ h\ yn-m tT/PTVP 
$x7A-l -toy y'yxh*yh\ y'n-7?-/y7 
;U 5 - fj A - 1 - bo U y y X h * i/ h* , VAV 7+)V 
7;PSx7A-l-trnyyyxbdfyK s yXdfy/w 
T^Sx^A-l-UoU^yxhdfvH, y*?f-/V 
7;WS x7A- 1 -fa y yvi h*y H#Jf * U\ 
[0126] y'T/^^r^sx^A- 1 -ty<y yy 

- 1 - tr^ y yyx b*y h\ ^ f-;ur;i^ $ x7 a - 
i -e^y ^'yn-ro^df^h\ y* ^7^5x7 

A-l -f^y^'yn-yh^v-H. v^/l/T/PS- 

7a- i -tyoj yy^* y/yt^y b\ y^/yr/u 
s - 7 a - 1 - y y y* ? f-;yt ^ y v , yx^/p 
7/US-7A-1 - y x yx h v b\ y'x?-;y7 
/l^S - 7A - 1 - 1 0 ^ y y*y n -T n^df y h* , 
[0127] yx^-yl/TyW $-">A-l-tXiJy>n 

- 7 h * y b\ y*x^r;p 5 x7 a - i - ty< y y*y 
/ v5fy/M-^yK s y'xf-/y7/PSx7A- 1 -h^'J 

y*y * 7 f-;M-* y h , y n - to tvi/7^ s a - 
l - ty* y y yx b * y h\ y n - rn wnv 
a- l - t-^y yy n -rn^ y b\ y n -rn tr;w 
7;p$x7a-i -e^yyyn-7b3-yb\ y n - 
rne/ur/usx^A- i -tyoj yyv^y/Wfry 
H . y n - rn t^ryp s - 7 a - i - y y y jj- ? 
f-/y**yb\ y'n-7'^ryus-^A- i -t^y 
y yx b ^ y b\ y n - -f+tvriv s x 7 a - i - 
y y y n - r y K , y n - r;P 5 x^ a - 
i -t'^y yyn -7>df y b\ y*n-7*f-;wr;P5x 
7 a - i - y y yv* y/yt* y b* , y* n - 7*^ 
7/w 5 X7 a - i - ty< y y >*?1-)V** y h , 
[oi 28] s ja v7f;i^r;U5x^A-i-t^yy 
yx b y b\ yM y ?i-)V7>v i -t^>y 
yyn-rojjWfs^H, y-f y7f-/y7;t'$x7A- i 
- y y y n - 7 b * y b\ yM y fi-ivrn^ 
a - 1 - tr^ y y y^ y/y** y b* „ yM v 7^;ur 
;p $ x 7 a - 1 - y y y 3- ? y h . y^ 
y;PT;u 5 x>> a - i - y y yx h * y h , y^ 
y/PT/P$ a - 1 - y y y n - rn^ y h , 
yx4fy^r;wsx^A-i-e^yyyn-7b^y 
H . y*^4 y;ur/P s x7 a - 1 - y yy^ y;p 
a* y b\ y^ y^r/u 5-7A- i -f^-y y y^- 
7f-/^^yh\ y*?f*/u7/u$x^A-i-ty<.y 



y yx h ^ y h , y^j- ^ f-zur/u 5 -7 a - i - 1*^. y 
yy n-7o#*yb\ y^7^r;w5x7A-i- 
y y y n - 7 h * y h , y* ? ^-;ur;u 5 x7 a - 
l - h°^< y y y ^ is)V** y h , y^- ?+)V7>v$- 
7A- i - t-^y yyjj-^^^df y FZb'&mfbti 
h. 

[0129] Ztl^mtt (B) (± N JilTO-m^ ( 3 ) 

[{b6] 



\ 



IR 2 



AI- 




R 1 , R 2 (i-^(1) co^fcRffft"), 
RiiR 1 , R 2 ,!;|5l--C'S>oTt^oTl.<J;<. 
^l-18£7)r;^;uS2:^-r. ) tmTtfHRs* 

(4 ) T*S<i4HfiS*^r;P3-;i' 

[^7] 



(4) 



R 3 , R 4 . R 5 . X. m mttHR^ ( 1 ) <n 

[0130] tthh. HR^ ( 3 ) (D-Rb—ffl&t 
( 4 ) CO - 0 H c7)*SATO LT ft^fc**R His&oT 
ftftS i t J: 9 ( B ) tftkfct h . £ . 
Mole^^, Organoaluminiui Compounds, 1972^, Else 
vier Publishing Companyl;pt<ieS§il"CV^|) < , flaj 
itf. h'J n-7^T7l'Sx^Ai:^h^yx^7- 
;PS:RJ55*4ii:fc:J: l 5, y'n -7f-;WT^5x7A 

*h*yxb*yt>'#?#£>*ii>. ^c7)KJ!5(i^y^y, 
A.dfify, *^T9v^ TiHy. y^n^Jftfy. ^y-bl" 
y, h^xy. ^yyy^rtWvSttMbKS^Ii+T' 

[0131] HKrt ( 3 ) <0 h 'J 7)V*)V7)V$ x^A 

tJit^HR* (4 ) co't«^wr;y3-7Ko^E^^ 

+W«l»iffirC*Sj& t . lmo 1/LOT^mt 

^. ( 3 ) cob yr;^;pr;u5x»7A>HK^ 
(4) mm&tt7)V3-)Vb<n)Kmi. M#cot;P 

Jtl.l :0.9M).9: l.K jfft L< Jil.05 : 0.95-0.95 : 
1.05tti*3. 

[0132] RJSiSJ^ti- 7 8'C~??l«cO^^. if ^ t 
<{i0 e C~?§^O^. $ fefcjff* t<(43 Ot-II 
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[ 0 1 3 3 3 B ) ISMSW^ ( G ) 

***TC, (B) jsitflSA (C) ££<&M£ 
1«rV>*£fctt*T^fcJ:tflf9^*«l (ESC 
R) iii6i.t*-ftitf>tf>, W^u-rtt{S(6]±t^v\ ^ 

(B) 0^<^?M«^***§£fcl«*O£«# 

(gpc) x-imtiwm&zwmomft? 

[0 1 343 [J£#(C) : hur;^^T/P$-^ 
A ] *3IWCfflV>4 JS^ ( C ) <F> Y V T)V*)V7)V 5 - 
•7A&, HR* (2) 

HL8 3 

\l— R 8 ( 2 ) 

I? 7 

(5W» R 6 . R\ R 8 Jil«l--e£>-oTtfi&-?Tt>J: 
< . mm?®. 1 ~ 1 8*>7;Hf ) 
%tlhhV7)V*)Vr)V$-*;J±X'1bZ>. R 6 s R 7 . R 
•OftflcWfc LTtt. -Xf-ik n-rot/K 
n-7f-/k -<V7*f-;k ^v7k :*?7^ 

/k ri^/k F^S/TP&tfWWf Ml* . 

[0 1 353 Ml 7/^;P7;P Sx^Ac^tttfiJi: LT 
fct hU^f-^T^S-^A, Mlx?-/I/7/W$x»> 
A. h'Jn-Tnt/PTyUS-^A, b'Jn-7*f^7 

/i^-«>a, mm yy^r/us-^A, h'J's^ 

5 -*7 A . Ml ^ ? f-/PT;P 5 - »> A& k'« 
S>*U FK'iMj n-r^T^S-^A, M.M77 

[ 0 1 3 6 3 Jft# ( C ) Zmm-tflZ&ft (B) 0)7). 

mmzittzmnrizii, humb) &*vm (c > * 

U **£x?-i/>'i:^$-£4fi£fcfrT?, if?y 
-TtttiflLtf 4 t>tf>tf>, ESCR(i(6j±t=5rv\ .ico 
aiwPMti^-C****, j£# <C) li*UflSEfc*Jv^ 

[01373 [j$4$] *mmt* tmimmtuz 

ft. J*#(A) 0Sflc?DAMjKft#*, (B ) CO 

(c ) v>h 'J 7 a*/U7;u s - a tW&Z tffcfl* 
jeuzx*)x*u>jim&#it:mrt-i. (b> 

Vm (C ) OffftM*. ( a ) ( A ) , fSito ( B ) 
tiUzmft (C) £JM«fcfi£*US«+ta*AU xf- 



%oum. {b)msnA)nxtfm(B) tw» 

BttMftfcftft (C) *Jj««fcS£RJB»4»fc 
»AU xf-py<o#4T4fcti^M«ET, *£RJS» 

i*re«M*fffc a m ( c ) ft# ( a ) toxvm 

(C) £W&Si$i2\ K&MMfcAft (B) SrS^K 
fi£RJ6»+fc»A L , xj-v>ay&&T± tzl&m. 
T\ S^^Hrt-CtgM^^a^a. ( d ) fi£# 

( a ) . ( b ) tj ( c ) swaats*. 

f££M%£x^yo^T££ii^£"k fi£R*S 

*><wt ( d ) ^mtrnt lw 

[0 138] $6t (d)<0*ffifcUr{i, (d-l)fig 
# (A) ; jfcfr (B) fcitfjfcfr (C) fc*8Stt*Hbie 
**«+"t«tt3-li\ *<D*4xf-py*)#4Tifctt 

iMfftT. m^mm^zmx-th-m. (<i-2) 

(A) , (B) fcctt^W (C) 

k Lfctt, xf-^y<7)flqtTifeJ4^H5PaET, S-£EJS 
fl+WiA^iStfeftifv^-Ctiv^, (d-2) CO 

[01 393 (d-2) VrmtLXte. (d-2-1) 

3F8HtlWI»WW««+t^ ( A ) ( B ) Sr^fii 
$^fcft. (C) SftttS*, S^fcrjSaSE^Hi 

£l®Mltzimb Ltz&. x+wm&Tttzmt 

#«et, s^R*ss+fcaiAi-4*ife, (d-2-2) ^vs 

tHRflttWWWW»'T«^ (A) fcjjc^ (C) im&ZG 

tztk. mzm (b) zm&mt, 

MlrRRmWzmX't (d-2-3) ^^14 

( a ) iz&Lft ( b ) t m ( C ) 

HEk LfcfiL x^^y<ofiRrF4feJ4fMfttT. 

«aw»taiA , r4*ife*ifv^m'Cfcj:v^. (d-2 

-1 ) WftW&fttVW 

[01403 #m*twfo ( b ) .axvm <c > <o 

(D^nAJI^itr4^Jt^0.1~5, »4L<(40. 
2-4, S^tC»4L<(±0.3~3, 

(2) ^ nAJS^^M-TI.^ ( B ) ti itflfttf ( c ) CO 
-£ft*/kt#0.2~6. »4t<(40.4~5. $^(C»4 
L<Ji0.6~4, 

(3) jSt> ( b ) t&tt ( c ) wuitm. i~ 1 0 . m 

t<{i0.2~5. $^(C»4L<{i0.3-3. 

[o 14 1 3 m (b) tszvm (c)<7)ammfi 

(B) XXVfcft (C) *S»U*v^J:0l6|±t 
4. ttz. fcmxj- l/>t$&Z-£l&1S%iWTXU 
ffi? 0 -rttfi ctU'E S C R*>'A# < IftJi-f* . ±ieco 
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i>m ( b ) mi/Aft ( c ) iw&ttimimMi 

-f, x^-yyS^iStt, W^U-rttfciVESCRtt 
|tlbii"fft# ( B ) iUtfft* ( c ) J £ML*vt*|g 
fcjfcb&fcv*. JJE^)«5ffl*iBi4i:. ft* 

(b) (c) fc^<ffl»8**vt*^(cjk 

ft?y-7°ttfcJ:t>*ESCRiift±-f£i<?)c7K x 
OSMBiWC*43&«, m\<Dfctt ( B ) #?o.MStt 

[0 142] ft* (B) fcit/ft* (C) £ft* (A) 
WBKSHtejKfel: l/Ctt, &ft*SM£<0ft* (A) 
troA-y, -fV7*?y. n-^y^y, 

4y^y*y, ^Mfy, ^r?y, *?*y, 
y N y^o^-fy, ^yt'y, h;ny s 3-yyy& 

m^mm^mmn-SLx*? v-imt u 
ztLizma- ( b ) tixvmft ( c ) „ nt t<im w> 

fcft* ( b ) . &fcft* ( c ) tmrttnifflt i 

w m(B) tsxvm ( c ) mmxm&tix^ 

%<xh£^l. rutty, n-r?y, Avr?y, 
n-^y?y. Av^yfy* ^fy> 'vr^y. * 
??y. r^y. y?tKv*H?-y, ^y-fcfy, Wkx 

y, * : svy%y<o*mmtik*mmi&xMiztix^ 

9 y -mrcufiw *. s <fc 3 s i k i 
w mfmmto-^i 5 or, #iu<«ii o-i oo 

•C, 3$>fcjff*b<tt2 0~8 0t:, S&WiattSfl— 
8B«8L #£b<U:3 0*~6B^ SfcfcffiKM; 

i-4«iBrc*4. titftfcja* <b) . &£ft* 

v\ ft* ( B ) £ itfft* ( C ) li**8H£fltf*fciJ«ar 
<ki-^a s 6{Ik=5rofcft* (A) ^oAM^kE 

iSteftf&oft* (a) ^efiff^^aAM^w^u-y 

^fe"C*Stf>fcttLT. ft* (B) fciVft* (C) <7) 

mmmm&i> i < mu&zKhz t »t>m*&m 
xz& omMtemnfzuxmTizmjiztitiiiW 

[0 144] ft* (B) feitfft* (C) <7)ft* (A) 

<\<7)®m, mmm^rxm^i izuzmzx ~> x% 
miztizzmmi. Mmz&&mm&m*bi 
xtm t ftmz zttmn^\ mtmi^x 
mmmix^zt. ft* <bj nivm tot 

CRJift* (B) £J:t/ft* (C) «r«tt$tffc*£k 



*BHT*S#. i§$£*T1±ft* (A) ^J^aAiMt 
ft* (B) fcitfft* (C) kORIBWBffLWt, x 

f*i/y«£RfS&ii#t4 J: oKmmz&fc-ti hot 
%z.t>tih. vt^x, w&mi Ltzbm-Mzmm 

&T®fiOteWi.Z b% t><t)SfhmMft (free flowing) 

wfu&. mmimiimizmmmmmnxmtL 

fcKJI^l/lOOT. »*L<i±l/30, ZUzft 
t L<(41/1 0 0VXnz%^X^&ZbtfMtl\,\ 

[0145] ±Mi<?mu*m^x*miv>^i'y%B. 
%&ct)§mzmm~n>i l zi&Lxte. x^u-m^. 

I). ^-fbK^^k LTtira^y. n-y^y. -<y 
r^y, n-^y^y, ^fy^y^y, ^-9-y, ^7° 
^y. *??y, rijy, ^^a^-^y, Ky*£y % 

h ivx. y . ^ ^ v y% ycoT^mmtm<7)m<k£ 

C0146] &fflS£ffii4, 3paHber^^»Tfct , ei 
mm. mmmcommixhm^mmmx^ . *^ 

fflS^fcrtjftSfi-^iaiStt, -^wt{io~3 0 0'C 

X'b*). ^ffl«W42 0~2 0 0'C. »^U<I45 0- 
180°C, Sttjf*L<ti70-l 50°CT$>I>. R 
iS»«f<ott«e«BE*J i tfxf - y y ?SE{4S^ t Jtff$ * 

[0147] *muzt5\^x, m&ik-tm? u-rtt 

ft®^.Pnt;aL. =5r*^-f<^S7'n-ft®S« a at®L 
y k ^TS^ff =5r o Z t tfm.Xh % . 

tt*Jj;{/ESCR^'?-<i'e'ii[6j±$-&l>ii#i*L. i 

mtm? v -ma xve s c R*to±%&&m&ii 

[0148] jMkmmzz o , mambtiim&o 
mmit^mxhitK wmiz*. i^uym^zn^ 
x. mfcnttmizm&mttzimvmmz 

[0149] m&w.m$s*<r)*mwmi.. mms&n 
®£iz\i%<nmm*nm%. i%) (Hckn&iE-rs. ) 
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[»5] l.OxiO-egHc/ETcgl.OxlO" 2 , if 
tL<\i 

3.0X 1 0- 6 ^Hc/ETcg8.0x 1 0" 3 . %t>fc#t 
Kit 

5.0X 1 O" 6 ^Hc/ETcg5.0x 1 0" 3 

[ 0 1 5 0 ] 4fc, «fflS^ffi<0«^fcU4«^R«»'f 
(MP a) (Hpfci&Ifi-rS. ) tm^KJE 
*W)IfI/V#E(MPa) (ETpfcB&fB-ri.. ) 

[»6] 1.0X 1 0- 4 gHp/ETpgl.O, *?4L<(i 
3.0X1 0- 4 ^Hp/ETp^8.0xl O" 1 , S&fcffi 
L<tt 

5.0X 1 0-*^Hp/ETp^5.0X 1 O 1 

[0151] xf-uy fcxf-uyajR 
«lt 4 fctt#JEtfctt , ** b xf-l/ yoftJBtt® I h 

ETc4fcttHp/ETp£3E*.fc*&£ s IrI — HLMF 

=flrV\ Hc/ETc4ft{iH P /ET P £± 
tftzOi&Mm^i&mZTtf . Hc/ETc^Hp 

/etp * Ttf fe^fctia^aussifrf^ttwf *6 

[0 15 2] Hc/ETc*fcttHp/ETp<Ofl*«± 

HLMF'Rfci3V^T»^U-rtttJitXESCR{±** 

V\ Hc/ETcifcttHp/ETpctfttfJJE 

-HLMF RfctJV^TXf-I/ y*-£$Stt#*«fc:ffiTL 
TL43. 

[0153] ^B^I^&fflV^Xf-^^S-^SrtT^ 
X^Uy*^a-*U7-f y#II£U 

ft£f#£.:i: a - * U 7 4 y *<ltt-* 4^ 

l JW£jMB£ WC. h V T)V*iV7)V 5 x*7.Mfc; 
£WfcJ: Wft (A) ^-aJw^oASSttjfc& J a-3!-i' 

£.t&a-*]s7 4>0flmb iXitl -7t>. 1- 

ojfcW*. ftot, x^vyfcW£>f#£>*i&xf-u 
*. «#<A) O^nAUFPfctftfcJfta (C) co^w 



imrtimmzh o . ^wt/ujbw^fcafcojiT 

4-^f-^-i-^yf-y, i-t;fy5:t^«-* 

*S.iiZi£&Z.bl>X*Z&. 
[0 154] %t>tih^vy?m&fa*<r)a-*\s7 

^yti(il5mo #*L<ttl Omo 1% 

HTjWa*U». #»Prtti, xf-py^fi^tL 
Ts HLMFR#0.1MOOOg/104h *?4L<ti0.5 
~500g/l 04h ®£#0.90(M).980g/cm 3 , 

fr\ ft? 'J -rtfefcit/E scRw^yxciiiSO 

T***»ilSr«flW4. 7'a-jtmB.fflcW-uy 
M^HLMFRIil-10 0g/10», 
l/o-iWaffl^xfi/yM^li 1 ~ 1 5 g/ 

®£#0.935~0.955g/c m 3 s ftfc*g7*n-JjaBlg 
tfqffl^Xf- U yjRfi£fltf)«KliO. 940-0. 950 g/ c m 

[oi55]$ s^st tT(i. m-smm 
~^m^x*i-i/y%miirfozmm-&mm&tzvx' 

m&&mx-m£ txnwzR^m^m^ ^xm~ 
mn&Km\zmn Lxmrth-m&mt l 

[0156] 7WKIK»J:V/*fcJa^a«tll»t 

mnrKmx'{&fr?mmi . ttzim-m&m 

[0157] m-mz&^x\s.. x.+vvwt»,±iz\i& 
f-uy«Kfcstt immtttdt^Eit < h c/etc 

4 fcli H p / E T p ) T^** WBf L** 4 <o . ttza 

-*U7 4 ym&cox+uymmtzftt&llMitttd* 

ftjmx'®&m®i%ti { t>nii:Rmzm ? . 
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[oi58] m-mzts^T h , m-®frt>m&tsR 

ttEit (Hc/ETc^Hp/ETp) I^DtH 1 

*<?)a < yhz.v/ttz&mizmtxw,-®. 
x°muza-*v7 < ymm*i-u>®mzttth 
nmttzitftmiti / z£*)®%m%ii%tft>nitm 
*mi. ^-m^^fi^mm^x <ozmxm 
mzniz%.mzft% o < , mzm-mtziztm 

mitzmmixtx^. 
[0159] zim^z x ^xmrnhiMs^ftT^ 
fcftt&ftT&mcomt ixii, i 

0- 9 0«*gP. i&ft?mfttf9 o- i on*gp. *? 

tL< im#=Hbsuw 2o~8o m=Fm 

fttf8 0-20 fttgp. £t~>i/Zlfrt L< 

m 0-7 om.m.n. mi-m^m 0-3 ottm. 

X'hl. ifc, ©TH^iJ&ThOHLMFRte. 0.01-1 
0 0g/l 0?h *?£L<«0.01-5O g/1 0?h i& 
4B^lfcfrtf)MFR{;t 1 O-1000g/l 0?h fttL 
<IZ1 0-5 0 0g/l OtK'&Iu 

[0160] zm&x'&htihx.i-v ym&fonn 

LMFRJi, 0.1-lOOOg/l 0fl\ $?£L<(i0.5-5 
0 0 g/1 OtKCJ)^ yo-^ff^pffl^Mi: IX 
<2 1 - 1 0 0 g/ 1 0?h It^ST'n-^Sn^fflffi 
flit LTIil-l 5 g/1 0?K-&l>. Zj$fi£T1#£> 
ft&Xf-l^y^fi-^ftc^Jgfi:. 0.900— 0.980g/cm 
3 . #£l<te0.920-O.970g/cm3T*$>l>#\ ^o- 

mmmmmt LTtio.935-o.955g/cm3. w~ 

^M/n-^ff^p a pffl^fllfcLT(i0.94OM).950g/c 

jsmmzm^xmbtiz. 

[0161] 

$ t>t,zmmizmw?&fiK *wmz.tit><7>mmizm 

[ 0 1 6 2 ] a ) mm^^ma xi/^uyim.^ 
* : mm^mcom^tm^^mm^tixv^xi-u 

ym&ltJ IS K 230 1 (1992^) fcfl£V\ M 

-b? u~ytfzimmmmm^Mik^mix% 

itZit. l!«Ml^^n7h/77GC-14A 
£IBV\ file J I SOI OR. ^2. #7 B<7) 

m%mzx. mmmmwx'ommtoxvx. 

1- isymz%Mi*:. 



[0163] b ) «JttSIS<0feft^"K!J V-W«!a : JR 

mmm m) mryxv??? (5*75*h$ 

;HWE2 5 ; o-5-#*WiR6 0 8S) £fflv\ » 
3>Ji: IX*'W *?-#MM)Vti; v7XB22 52:0. 
2%»U ^»fflmTl 9 0 4 C-C'7^?Ii^L^. 

c) ^h7n-l/-h (HLMFR) : JIS K~ 

7210 (i9%^RS) <mi. %mizm\ m. 19 

0'C. ?tS2 1 lN(::*i{tl>»tiI£HLMFRi:LT 

d) «f«:JIS K-7 1 1 2 ( 1 9 9 6*lfc) izfe 
[0164] e ) jltfrMftlfi (Mw/Mn ) : £j&Xf- 

77 (GPC) fcfffcK (Mn) H XX/ 

nm.¥m=?M. ( m w > . 

gfi: WATERS ISOCtf/K 
: Shodex-HT806M, 

MM: 1, 2, 4-HJ ^Dn^yt'y, 
iBJ* : 1 3 5*C. 

f?£. Mw*>Mnte$f*-4Jfc2<i (Mw/Mn) 
ZftTmHi ( Mw/M n V ^(2 

tcov>T(i, rt>fXi^n7h/ 7 7^- 
^O^M^nvh/97^-) j (asa». * 
4ffiBL 9 6H) CK«§#ifc4HF«i:tWBIWK««C 
n -T;P* y*3 ilXMw/M n SI. 2<7)ft%mMXV 

^uycoT-fZ^XlitbX. d&X'*Zti&fttt 

u<7m&$#>s y-y7>unMm<?)ttiEZ'fi%'>ti. 

mi] ^HPMMtfHgflfea + b/M 
(a, bJiJOSrC. a =1.032. b =189.2) 
[0165] f ) U —7*14 : J I S K-6774 
( 1996^)11 ) T ^8 y v 151^ U -71K 

mmmi) znf&\ m6 okg/cm^c^tti. 

g) WS«^7Ja^ (ESCR) : J I S K-676 
0 U996¥KE) lZ$t^>Xm%lfcBTLmt l ZXlF5 0 
®5rESCR (hr) aMtLti, 

[0166] mmi. 

( i ) Mfo?vj>fmk-fr (a) <r>mm 

5 0 0mL<0t'-*-tI±y'J AR i AC 

T (ttaffl®4 5 0mV 

g. iHB?L*«1.3cin3/g, T^aS4 0//m) 20 g 
£A*U «*5 0mL*iniT^5U-i:L/S. 
Sft^oA (fdj1£ttaSS) 0.40g£l OmLCOW^zW 

MitM*mfi%tft,Mzimi, m&x-i mm 

JSMe*l»"Cl 2B$RB«|ftL. 

5 g*#?URIJDlft#. WI3 cm^)W7 
X'iHAii. Rflf«««Sffl«SR*F(CHr-yhU, 1.0L/ 
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ftStf. 6 0 0X:T18l«a«lSgttfl:*ff*-5fe. 6 

01%X*$>-?tl. Fisonslnstruments S. p .A. ttlgSorpt 
omatic SO 1990£fflWt- s 0 O'C, l&fWffl 

mim^x»bgm*££6BETm (s. j. c r 

egg^^l, Adsorption, Surface Area and Porosity, 2n 
d Edition, 42H, Academic Press, 1982¥) "CJtSlffi 
mmfelfckZ**. 44 0mVgtftoit. 

[0167] (2)js^(b> (^r^^ur^s-^ 

fWBIBUftl 00mLW5^3(C, H&ffML 
fc^df9-y4 8mL*Jj:^*y- • r?VIIM) n- 
7>;l/T;t^S-^i,1.22mL ( 5mmo 1 ) fcAftftlS 

mL ( 5mmo 1 ) OSSTLfc. «T*7». 

jn&LTM^ysrJiss-e, 2^isirjk$^. 5je 

»7flL 0.1m o 1/L<^n -7^7/1-5X7 Ay 
fc. 

[0 168] < 3 > JfemcOfHS 
7tf>Sfgfi$L£ 1 0 0mL«75A3fc, ±12 ( 1 ) 
Tft&fifc** (A) 2g£Aii. 3R«««Lfc^ir 
y3 0mLSrJni^9U-k Ufc. JJE (2) T1#£>*1 
( B ) cr>mmi3.9m 1 (Al/C r *)Ult= 

1 > aamu 4 o-c-e 1 «naHj»r la:. ( c > 

fc IXMV- ■ 7?Y%Mh U ii-y^W/l^x^A 
cOO.lmo l/L<7)^-9-y?MS:3.9m 1 (Al/Cr 
*/Nt= l ) ttU £4>(c4 0TTC1 uttBHlffU:. 
Jffl*7«irt>fc«flETC3 OWIttM^liU 
S^SfeOg^iSim (free flowing) tf)*BI£*/i:. 

[0169] ( 4 ) 

( 3 ) tH&fifcftHS 5 o m g tj y 77 yo. 7L 
£tt&», f*3l&^r 1 0 2 c C2'C"#fflL£. *ig£0.1M 
P alALfct, 1 -'V** ^4 g fcxf-pyejiiEB* 
At. xf-l^yME£l.4MPa (Hc/ETc=8.4X 

l0-«) k^riiafcft^^fe, 10 2'CT'lBf^S 
J: 9fi^*»»SU^. 1 7 0 gotf'jxf^ 

C0S£vStt{i3400g/g • h rX'b~>tz. ^14 (HLM 
FR, ffX. (Mn, Mw) , (Mw 

/Mn) . w^u-rit (ww , escr) <m 

[01 7 0] £ttM2. 

( 1 ) Jfcft ( B ) ( ^'T/^^T^ 5 x7 AfSI*^ 

* *s y ) n^fcffrmmM uz 1 o o m l ?>7 



H5«|RLfc^'Sr^4 8mL*Jj:Wlty- 

• n-7W7VP 5x^1. 22m L (5 
mmo 1 ) £A*U mm^^^s 

■f h5t F 07/1^7 U^T;U3—;U).48mL ( 5 mmo 
1 ) £t$o< OSTf Lfc. «T»T», MU^t 
y«r«as^ 2Bffl»6S*t. RJBrrSK 0.1m 

0 l/LO^n-7f-/U7/U$x7A-2-Tr-7t K 

[0171] (2) ftttga§fl»£J:tfS£ 
^n-7^/U7^$x^Ay b*:/Xh^K<7)ftb9 
13. Jfc# ( B ) t lX±Mi ( 1 ) tMUyn-^f 
frTlVS " 7A-2 -r h7t KD75X/M h^fxK 
COO.lmo l/L(?)'s#-9-y^$r3.9m 1 (Al/Cr 
«/Wfc= 1 ) aanUfcfi»H44TWtWl ( 3 ) fcRg 

fc«K*w»u, mum (4) bmmtzm£&ft%r> 

it i g sfc o . m^m i i^iasfc o os^jsttosioo 
g/g • h rX'b~>iz. mmsmmmfctft. 

[0 172]»W3. 

( i ) ( b ) ( ^r;w^;wT;P5XT7Aflls*W 

T^adfS/HO^lS) WSHRWULfcl 0 0mL(O7 
9^r2(C. ^W«»L^^y4 8mLfcj;V'my- 

• r^yaSShU n-7f-;l/T;l-Sx^A1.22mL (5 
mmo l ) SrAti^S^. Cco^JKUfP^^SSx 
^71/75 7x^y— ;K).50mL (5mmol)»o 

2l«BIRBS*fc. SJEC^Tf^, O.lmo 
y'n- -f*)V7fo 5 X^A ^7 Syxh^fxH^ 

[0 173] (2) MjUte>HH&J:tflte 
yn-^f^^-W h^xXhdfi/b'<7)ftt>0 

£*m(B) t Lx±Mt ( i ) X'^itz : Jn-ri- 

yl/T^Sx^A^yf-^TSyxhdf^FiOO.lmo 1 
/L^=3f-ty?^2r3.9m 1 (Al/C r^Wt= 

1 ) »t^H±^TH*S0!Jl ( 3 ) 

MU mtmi (4) fcH«Uc3l^f?Sr-5fc. ^ 
I60g<o#yx^y##£>;h.fc. Mill g 3 

s^B#r B Tmras^o^s^tt{i32oog/g ■ 
h rX'b->tz. m&ms&mn 1 c^-r. 

[0 1 74] ^»J4. 
( 1 > B ) co^fig 

fWHOJILfclO 0mL£7)7 773(Z. HSHKL 

^^■9-y4 8mLi3 £ fct>'my- ■ ryyas^b'jn- 

7^T;U5x>>A1.22mL (5 mmo 1 ) SrAil, 8 
MZ&Z. Z<rfflKlzJtOKttjm 1 - ( 2 - 1 Hndfs/ 
Xf-^) tnU>?M).99mL ( 5mmo 1 ) &tg>o < 0 

an,*:. arf»7». ftSRLt-N'Sf^ytaas*, 

2>*|IK«*Hi*. KJt^7f^ O.lmo 1/L^)y'n 
- ~f1-fV7)V$. A - 1 - fn v>x h df ^ 
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[0175] ( 2 ) mmmmaxx/m^ 

|C, ( B ) k UT±fE ( 1 ) t^SLfcyn-^f- 

5 1 - Kn U y>X h * Is KiOO. lm o 

1/L<^^y»»*3.9ml (Al/Cr*/Ujfc= 
1 ) ^JnUd^Mi^TfiSSffll ( 3 ) kHtt£M££ 

iratu mmmi (4) kn«H;:fi££ff£-3fc. 
ti%, 16 5 g<7)#v&f-uy*mt>tit:. mm g§ 

hrT'&ofc. 4M!QttgtlMR&«l(c^t. 
[0 17 6] H»0!|5. 

hUn-rf-^T^S-^AOftbOlC. <C) 

( f y t^ut^s-^a ) k ixmv- ■ r^vtt 

SShUX^T^S-^AcOO.lmo 1/LW> 
*»*3.9m 1 ( A 1 /C r=t)V\t= 1 ) MlLfcWft 
\i$xmm\l (3) kR8fcllBI£*fll»U ggftffll 
(4) fcRRfcfi££fT$r-?fc. 165g<7) 
^yxfi/^#^. ttll gSfcO, S^B#^1 
B#raS/S0<OS^tt{S3300g/g • hr?»oft, ft 

[0 17 7] £ffc0|6. 

hyn-T'^r^S-^A^ftbOfc:. (C) 
( k ttmv- • M.M V71-JUT/U$ -V 

A<Z)0.1mo l/L<^*^>1M£3.9m l (Al/C 

r*;wt- 1 ) mnuzma^xmrnmi {3) in 
mmmmmi. mmmi (4) kH«(cs^tff* 

*<0tSft. 1 70g^UXf-l^y^#4>^ o 

MM 1 g Sfc 9 , S^fg 1 mWz 0 *>S£gttJi34 
OOg/g ■ hrt*^. «Jtt»JgttllSr«lfc*-f. 
[0 178] H*fiM7. 

h!in -^f-;ur;P s x^Aoffcb 0 £ . j$# ( c ) 
( b y ) i lxjzv- • v*t 

ymtHZ3.9m 1 (Al/C r*;UJt= 1 ) »UcW 
Wi^-CHttMl (3) fcn8CMtt£MKU HfSffl 
l (4) fcH«c«&*fT*ofc. *oim* I6 0g 

o# y xf-v ym ^.Migi^ 1 ), m^is 

l«*ISI3fc l 5tf>*&aittU3200g/g • hfC*->fc. 

i fc^-r. 

[0 17 9] 

Hififcll ( 1 ) fcfcvvtj*# (A) *>8Ej£igttfl:tf>ittK 

* 5 o 0-ctz^i. (nsfiCT i ( i ) t mmizmmmuz 

J; h B ET&T'ttfM£}|lJ5g-f £ k 4 5 0 mVgt' 
) . (A) tfflV^JjWJi^-CHStW 

io) tmmizummwi. ****a*«:o.3mp 

a, l-^-by#A*S-2.5g, 1 0 5«C 

^-e^m^^^J^Ki^-cuM^ji (4) ki^ta 

£HT&-?fc (Hc/ETc=2.7XlO" 3 ) . 

1 4 0 gOtfUxf-l^tfftfcfifc. MM 1 g Ifc 



serial «HfflafcD<oa^ffitt{428oog/g • h 

r T'£> -o fc . fttiM&H£*l 1 fcStf . 
[0 180] IIS£0lJ9_ 

ggifcftli ( i ) t*iv>T*» (a) <o*u«fi5ttfl:«ia« 
*7oox;v£*. mmmi ( 1 > trnmiz^mmmz 
be Tm?itmmmzm%.-r h 1 4 a o m v g-c 

*^>fc. ) . (A) Srfflv^jaWi^TSttftW 

1 ( 3 ) t nmzimiWML. s^sss* 9 srtg 
^mte-ciatfli i ( 4 ) b nates** m^tz 

(Hc/ETc=7.6X 1 0" 4 ) . 150g 

y xf - u 6 ftit . mm i g o . m^m 

mmsmmmiiz^i; 
[oi8i] mmmi o. 

fi£^(B) kLTv-'n-V^T^SX^^hdf^X 
h^v-FOO.lmo l/L^df-9-y}g^<r)^D*$:7.8 

mi (ai/c r ^/nt= 2 ) (cseifcjawi*rwt 
mi '( 3 > kii^cs^^iisL. ms-m* i o o 
♦c, i -^tyamtM.*: 6 g t-tii-eiisifcja^ 
te±xm&mi (4) kra«c«^tff*-9/s <hc/ 

ETc=8.1X1 0-*) . *<0«|ft, UOgWJ'X 

f-uy#»Mifc. M^i gifeO, *^B#rain#rai 
^0^S^vStt{i2800g/g ■hrti-jfc. ftttil^ 

1 ic^t*. 
[0182] ggftffl 1 1 . 

^(C) bLXhV n-7 , ^T;l/5x^A<7)0.1m 

0 1 /Ltfyv9Mfy»»08&fll*£7.8m 1 (Al/C 
r^Jt=2) t3EifeJSW4^TSaiWl (3) bn 

mizmmmi. i-^**ymx&zo.2g.m 
iti&mz i o 5x:i l z^x.tzmit-kxmtm 1 ( 4 > t 

R«fcS^S:ff*o^ (Hc/ETc =8.9X1 

0- 4 ) . -e<?5*s». 1 9 0g<n#vx.i-)/yimhti 
ti. ami gs^o, a-^B#^ 1 u#p a ^^ 0 oa^sstt 

{J3800g/g • hr?&ofc. «Jtta!JBtl**«lfc* 

-r. 

[0 1 83] mw\i2_ 

(B) kL-Cxn-Vf-^T^Sx^A^h^^X 
h^-vh'OO.lmo l/L^)^Hf>1§^»*^7.8 
ml (A l/Cr^Jt=2) SfefcjR* 
(C) k UTbU n-7"f-^T;PSx^AO0. lmo 

1 /LcO^-9-y^c7)®]D4$:7.8m 1 (Al/Cr 
*/Hfc= 2 ) t:«ife JSlWi^TlUtWI 1 ( 3 ) k mt 

izfsm^mmL, m&mmz 1 o 5°c. 1 
#a*^ i gizzti?t&z.tzwmikxnm\ 1 

(4) kH*te*^*1f*ofc (Hc/ETc =8.9X 
10"*). -e^S^. 1 3 5 gOjKUxf-WyjWI^ii 

fc. «!« i « Sfe o , fi^fia i mmm o ofi^vsis 

ti2700g/g • hrtfcot ftttjH^mJr^ 1 IZm 
+. 

[0 1 84 3 mMl 3. 
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mm io) nmizmw ***a**o.3mp 

a . 1 -'v** ymX&Z 6 g , 9 8°Cfc:<£ 

fttfftSifcfcWfcfcrciliSm (4) fc|!38fcS£* 
fr&^fc (Hc/ETc =7.9X1 o-«> . -eo&m. 
1 50gO*yx^uy##£>:rLfc. jmi gSfcO, 
M^I«BllWB3fcO<«l*8»J43000g/g • hrt 

[0 18 5] HJS01J14. 
(1) fifcft (A) <7)«M 

W. R. Gracett*»feJiAL/SHA3 0WJiai (^nAffl 
#4=1.0%, itflffi1S5 0 0m2/g, «?WH*1.5c 
m'/g, ¥%af57 0^m) SrHifcflJl ( 1 > 
lz6 0 (TCCl 8B§Pi^iSttfL&fi : &^ 7cS##r 
£fir& 3 9 o A JSH4H%t J20. 99%T"$> -> fc . $ Jtffl 
1(1) tPl^^StS^iSBETST'Jt^ffim^ 
4 2 0m2/gtft-jfc. 

[0 186] (2)ttttami 
mm 1(3) tCJSVVt, J&ft ( A) b LXlMi ( 1 ) 
V&CtLtetmZJ&K tieti (B) tLX^n-?** 
7;P5-^A^b^^xhdf>'HO0.1mo 1 /LcOA. 
3^>iM£3.8m.l (Al/C r^Jt= 1 ) , J&fr 

(C) t LT HJ n-7^-;l/7^$-^i><00.1mo 1 
/LcO^#1fy?t?R^3.8m 1 (A 1 /Crt/Ht= 

i ) ztiznmn iMMii±< mmzmtemm i 

[0 187] (3)*& 

jje ( 2 ) tit btiKimzm^ttMitexmfoMi 

( 4 ) fcN«fcS-&£ff$r'>fc. t<m%s 1 6 5 go 
!$ISIftD«DS£iSteJi3300g/g ■hrr^fc.ft 

[0 188]gltm5:SlffiS£. 
G. Mabilon&if, Eur. Polym. J., Volume 21, 245K, 
1985^£i2»£ilTV^^*KJ«Si: Rtt^SCSM 
SKJBft ($4 1 5 0 c m3 , Hfl 5 0 mm. jgKjjlJg 
420@/ft (7Hz) % *gt!«6cm) £fMLM 

i(3) X'WzMM2 o m g ^s^SH^TT-ryr^ 

£MAU:*>tf>£A*U 1 0 4'C£TUn^LTfr4>0.01 
7MPaO**£#AtfcflL 1— N4f-b>3g*1.4M 

Pa<W-i^T'JnESAU fi»*BBttLryr/u*' 

1 . 4M P a IZWftth XolZ, 7U*i/7>mg 

ttu&iX'mizmtx^isyzimLt: (h p / 

ETp=1.2x l o- 2 ) . 1 0 5tm 54M8L S££ 

siu #*8*u rtfpmsrwoaiufc. 1 

6gc7)*r'jx^wy^'f#^^. Mill g£fc9. ft£ 
B#I8I 1 0 <Ofi-&$gtt«3200 g / g-hrt^-p 

fc . ftttffljaSJi «:* 1 ICS** . 



[o 189] mmmi 6 :z&s£. 

rt««2 0 0 L<0£-&Rj£j»fcM V~7?>* 1 2 0 L 
/h r , ggtfcffl 1(3) Tft&*lfc*HiE£ 5 g/h r» 

v*&t>. i o vct,z&\,\xmi#e>*mm&?>*i-i< 

y«*fc*f-rS*4Jt (Hc/ETc) 5:8.3X1 

o-*, wttipni-^-tymmnxj-isymmzm- 

4*4Jfc*0.13fc«oJ:3texf-uy, l-Mf 
■feyfcftteU £E4.1MPa. T^fS^fSO^hrCO 

<oiirtS»4 0 0LosirgiRjJ38t^ji. i*ig5 0 
mm<oa«**sL't»AU M^iiM-s^^ 

<. 1 0 3'CHfcV^T-f V7'^y (55L/hr) . X 

(Hc/ETc =8.5x 1 0-«) 
£ I . £E4. 1M P a , W«@B#^1 . 1 h r <0&fr"CS& 

zmg&zft&wjx.i-i'yznti. m-mmt=? 

*l± 5 2 K4ST*o fc. ifcSS-81tf>l*BS 1 g ifc 

s^iaiiffl3fc9^£$gtt«36oog/g • h 

OS-^vStt(±3300g/g • hrt*-jfc. ifettilSISm 
Sr^l fcScf . 
[0 19 0]^»J17. 

*^fca«IEBi Ucl . 5 L<7)*- h^U- 7(cHMM 
1(1) X*'&t>tltz&Ltt (A) 5 OmgfciW 
>0.7L&tta^. fliftfcl 0 5°C4t'#SL^. tKS 
t0.1MPaWAtfctt. (B) tlXi?*-?* 
;UT;USx>>A^b^^XhdfxHc7)0.1mo 1/LcO 
VM).19mL (Al/C r^Jt= 2 ) . mz 
f&fr (C) LXh0n-yi~>U7fr$.-*7J*<7)0. 1 
mo l/L<OA»df^y»aK).19mL (Al/Cr^Jt 

= 2) £x^y-tUnE2lAU xf-i/y^ff*i.4M 
Pa (Hc/ETc=8.9X 1 0"") k^rSi dfcftfe 
^*/i>. 1 0 5-CT'HJgffll (4) fcRtttS^^ff* 

o^. ^o^a. 7 0go*yx^y##£ii£. M 
* i g afc ") , s^^fs i mnife ooa^i4i±i4oo 
g/g • h rx-b-iti. mm%sa%t:$ki &at. 
[0191] $mwi 8. 

mmi ( 3 ) Kfcwc, ( b ) tjit^js* ( c ) 

«D^i^7t4 0 e C. 2«lffl X5'J-«JB<0 
4 4 9 6 BffiH&a LT3&»^>«ETr»«Srife* 
L. 3t$^a*8SESM£ (free flowing) (OlHK^^ 
fc. £OttdK*fflvvfcJ3Mi, HJfi^iJl (4) kPiaifc 

s^*ff*-?3t. -eos&a. 6 0gc7)^ux^uy^# 
4>*ifc . auk i g a*: o . «^n#ra i b#^s ^ o <ds£ 

«ttttl200g/g • h rX'*>~>tz. WaSSZtiSk**! 
lZ7jki~. 

[0 192] JttKMl . 

(b) tixvimxc) izx himz-kKmb-r 
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k. mmmi (i)^(A)^s-50mgfflv\ 
i (4) tmmzn&zmiti. i3 0g 

l«OT3fc9O«£i8tttt2600g/g • hrt*^. 
ftttra&R** 1 . gftfll 1 fcJt^Stt*%T 

[0 193] JH80I2. 

( c ) fci 4^fc£< Ixfci^JaWiWtW l 
(3) fcRflKcMK^HHU. Cl<7)M&£50mgffl^ 
fcJ2Wi£-OOI0!l (4) i:|S|ttfc:S££fTfcofc. 

8 5g<0*yx*l/yj&«flte*ifc. ftfcUl g 

Sfc *) . S£<$is i n*iag*: oo*^«stt{ii7oog/g 
• hr iftttsiisism^ifc^-t. ustwi 

[0 1 94] ib!S^J3. 

(b) iz£&!mi&<tf%k%\*mt&mmi 

(3) fc|iHS£ftl&£S18U C^ftHKSr 5 0mgffl^ 
tzWm^xm&Ml (4) t»MJfi^o/c. 
**>IS*, 24 0g<0#'Jxf-uyj&«»S,;hjfc o Mttl 

g ife o ; sgttia i B«ai o ^s^-vStt{i48oo g/ 

1 tit^vS14*^± L s mm IZ&KE S C 

tfESCR#£oTVtf:, 
[0195] JtWJ4. 

gftMl (4) fcfcWt, ***^<#A^f (He/ 
ETc=0), 1 0 3rfc^X3tJaWi^T 

mmi (4) tip|*fca^*fT*ofe. i 

^•B#ISIll^ra^>5^S^eii3500g/g ■ hrt* 
->fc. flrt£iBI£l£ft&£ 1 fcSrf . HfflSCT 1 KJiAK? 
'J-T'ttfeilXE SCR^-jTV^. 

[0 1 96] JHR0I5. 

(1) (A) OfKR 

nmmi (i)<op-6/p-H<o^'j^<ofu>ot. 
a±y u ^rat* p - i o v * < JtfM 

3 0 0 raV g % «|fL*«[l. 5cmVg, f»4 0 

Atm) ti9vvtJ2««4^csiatwi ( i ) tmrnzm 

(A) *MKU «W£8Stt<kfcfP3rofc . 7C&##f£*T 
& d 2: ? o AM^f fifrlteO. 98%-C£> o . H»J 1 

( l ) h naucBXfitttc J: I) BE TSTiMS^ail 
StSi:, 2 9 0mVgt»^. 

[0 197] (2)MM^PM 

9dtn 1(3) tcuv^r, i&ft ( a) t lt±ie ( i ) 

T5-"7A^ h^f ^XhJf-yWO.lmo l/L?XvSf 
"9->"?S$£7.5mL (A 1/C r^;klt=2 ) . Jfc# 
(C) tThU n-^f-^r^Sx^AOO. lmo 



1 /L<7K^-?>i§i££7. 5mL (Al/Cr */Wfc= 
2) *n^*ia^LfeJ^il^fc:«BI*WI!Lfc. Hi 
j»i6«<o?oAjWl^3*illte**Ufc. 
[0 1 983 ( 3 ) 

JJE ( 2 ) THWd54&5 0mg£Jflt\ 1 -^-fe 

y<o#A*£o. 2g s fi^iftJKS- 9 6x;fc«ifcjaWi 

£T£J£0J 1(4)2: R|*fc:S^S:ff*-3fc (Hc/E 
Tc=8.lxiO" 4 ) . -eo^m. 4 0gOsKUxf-I/. 

<nm&%m±8 0 0 g/g ■ h r Tftofc. 4ffttSf£tt 
JH&H1 (CaSrt. Hfflffl 1 fcJfr^ U-rtt*J ctlX 
ESCRWAi9gfc4>&v*itf><0, $Stt**8t«W;. 
[0 199] JtRW6. 

h^b'cOO.lmo 1/Lc0^#1fy^c0»*$-O.l 
9mL (A 1/C r*/Hfc=0.05) . J&fr (C) bit 
b'J n-7"f-;l/T^S-^AC00.1mo 1 /LtfK^lf 
>«<7)®)DS£0.19mL (A l/Cr^;Ht=0.05) 
fc*ft-Wl«i.fcJ2W-tt^TlUtflPil (3) fcHftHH 

«£i»su s^as* i o 3r^xf^Ki^T^ 

ttfflll (4) fcRMHcM^fcfrfc-jfc (Hc/ETc = 
8.5X 10" 4 ). 1 3 5 gOJK'jXf-Uva* 

fc&ilfc. ttflSlgSfc 1 ). S^iSfflHSIShSfcOtf* 
£*Sffi22700g/g • hrt*-)*. fottMSttt*** 

i t^-r. HJtfiaj i fcit^^ u -rtttJir^E scr 

[0200] JtKM7. 

h^f i/H<^0.1mo 1 /L^^y»«t^jSatil&19. 
4mL (A 1/C r^/Wt=5) , ^ (C) fcLtb 
V n-7f-^7/U$x»>A<D0.1mo 1 /L^A.^-9-y 
^^»ft^l9.4mL (A l/Cr*/l/Jt=5) 
*L«iaifcJS»Hi*TltatWl (3) hRttlcjHIItfr 

mmt. i-^dF"fey<^A*sro.2g, fi^aa*9 

0X:tai.fcJJB*M±*TWIW 1 ( 4 ) 
tf^ro^ (Hc/ETc=7.0x 1 0-*) . *<0»ft» 
3 0gWJxfl/yi5fWc, Uttllgifc'3, fi 
^B#^ 1 1»n3^ 0 *>S£*Stt{± 600g/g-hrt 

[0 20 1] JtKM8. 

UttWl (3)«50mg^\ «***^y^ 
lCTX^-Uy^JEl.4M P a C0B#(3H c /ET c =8. IX 

i Q>- i b'&hx.o izfcmzwmx itzmm^xmm 
mi (4) bmrn^m^m-yti. 175 

g<0;K>JXfl/^^. Ml gSfc"), *^«f 
IBl««aiafeO<OS^8Stt{43500g/g 'hrti)o 

ftttsuas*** 1 t^-r. nsgfij 1 khae s c 

R fc J: VW«^tt*^ o T V tfz . 
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[0 2 0 2] Jt®M9. 

5MPa (Hc/ETc=1.3X 1 0" 2 ) , M^W^i 9 

itzxmmmi (4) ti3Hi(;:m££ , <T&-^. %<m 
ft, 4 sg^yxfw^i^fc. «i 
fi^ramPBi^o^*^vStt(S9oog/g ■ 

Jfr^ B^U-^fcitfESCRii^O^b^ftv^ 

[02 03] JtWlO. 

^S&feM 14(1) T'^fiSc^tt^ Lfc H A 3 0 WjjftjK 5 0 
mg*fl|V\ 1 -^df-b>^jD*S: 5 gfcSCifcJSW 
(i. £T2SSfiWl (4) fcW«c***frfc-*fc. ^ 
t£ft« 1 2 5 g«!K'jxfl/^^fc. 84$ 1 g§ 
fc 0 , fi£B#S 1 3ffl3fc <0 C7)fi^^ttli2500 g / g • 
h rX'bitl. %ifflK%&3&£$k 1 t^-f . SatM 1 4 

KJt^StttfffiT u if? u -rmxx/E s c 

[02 04] JtftKMl 1. 

Uttffil 14(3) TfWaSft ( A ) ( B ) T 

^LfcHA3 0Wj|HK5 0mg«:ffll\ 7j<§ii££<3§i 
A-tf-f (Hc/ETc = 0) , S£iSJ£&10 3°C(;:^ 

ifcjawi^ciotwi (4) tmmzm&t'fTZi 

tz. -eco&ft. 1 7 0g^'Jxfi/y)!)t#^fc, M 

mig%tz<o, n^m 1 Bias*: o <7>s£?stttt34oo 

g/g • hrtiofc. BrtEW3&fc*m n 

it^yi 4tik^E s c r *3 i r/immtifi^^ X^tz. 

[0 2 0 53 M3KW12. 
(1) *#<A) coiJISS 

W. R. Gracett*»6JtAU:7 >f 'J 'y7'XM&£ LT9 

69i D«AK (^oi.fflj#»=i.o%, mmm 1 o 

m'/g, SII?Lft«1.2cm3/g, «g8 0^m) 
SrHStWl ( 1 ) t HtttC 6 0 0-C-C'l 8B#ra»Stt 

l.Q2X?*ofc. HJfcMl ( 1 ) fc|5«tKM»§KJ: 
& B E T&X'ltmmmZMfetZ> t. 2 8 0 / g T' 

[0206] ( 2 ) nmcomrn 

mmi (3) tawc, <a> t lt±ib < 1 > 

X"&t>tltzim&m\<\ Wt (B) ttT^'n-T-f-^ 
r/US-^A^h^^XhdfxHcOO.lmo 1 /LCD** 
*Vy®m*1.9mL (Al/C r^;UJt= 1 ) , 
(C) fcLTMJ n-7"f-;UT;U5-'>A<?)0.1mo 1 
/Ltf3^"t>UKR*3.9mL (Al/C r*/Ht= 

i ) *jt*haanLfcjawiwt0!i < 3 > ^nauai 

Uz. 

[0207] ( 3 ) m& 

JJE ( 2 ) tH4>*ifcJIMl5 Omg£fflV\ fi£?fljg£ 



lOOiClc«ifcJa*H4*TS(at0!l (4) fcRKlcS 
(Hc/ETc=8.lXl 0-«) . *tf)tS 

ft. 3 5gtf>;Kyx^uy#f#4>*ifc. ftfci&lgifc 
0 . S^RS 1 BWBSfc 0 tf)S£vStt(2 7 0 0 g/g • 
hrTftofc. ^«gfctft£2l 1 . H»J 1 
It*, H^U-T^JtfESCRtt&iOJ&bMrV* 

[0 2083 ftKWl 3. 
( 1 ) f&ft ( B ) CDS®. 

WSBBHftbfcl 0 0mLCO7 9X3(2. ftffMltL 
7*^T;P5-^A1.22mL (5mmo 1 ) £A*U $ 

; commit is**.?- is-~/xx'ft%&& 

U ISe»«L!t*etl®@R!K*X^>'-/W).29mL 
(5mmo 1 ) IJSFFU:. »T»7tt. JPfc 

LT'v^yfcaara*. 2B#ra^$^. »s»7 

O.lmo l/LC0y'n-/f;W5-')AlhJ[- 

[0209] ( 2 ) tmcomma xxsms 

^n-7^-;Ur;P5-^A^h#^xh^^H<7)^0 
fc, Jfcfr (B) i: LT±f2 ( 1 ) X'£tfLLtz i Jn-zr+ 

®mZ3.9m 1 (Al/Cr t;Ht= 1 ) WMLtztM 

\&xmmmi (3) tmmmmmi, ms&g. 
* i o o-c^^^^k^thmw i ( 4 ) t mmz 

I^ff*-5fc(Hc/ETc = 8. 1X10-4). * 

^ft, 1 6 5 g^uxfi/^i^. ami s 
m o . s^ra i HSfe o ^s^vgtt(433oo g/g 

fcj:^2 tjt^E s c r*^±-ti. t $mm 1 1 

it^W^ U-rttfeit/ESCR^oTV^. 
[02 10] JtWJl4. 

«*(B) i:bT> ? n-7*^;U7;PSx^A^hdfxX 

^MMAO) CDO.lmo 1 /L^dft y»a*3.9m 1 
<A1/Cr*/Ut=l) , m (C) kfChUn- 
71-)V7)V $-?7J*cr>ith 0 (2 1 h* uij)V^lVT)V 5 x 

v'xf-;l/r;U5x<>Axh^v-HO0.1mo \/L<ry\ 
^y}ifiR*3.9m l (Al/C r*;Ht= 1)^**1 
«i«jBtfejaWi*TIWfif!l (3) hR«(dHK» 
HHL. 1 -^-by SHAMS' 6 g , M&m.Z 1 0 

5x:fc»ifcjami*TWtwi (4) tmrnizmsz 

fttotz (Hc/ETc =8.9X1 0-4) . *<0ttft, 
5 0g^Ux^y^#^ii^. jSfflElgSfcO. S 
^l»Bll«BSfcO»«^«StttilO0Og/g ■ hrX'h 

ntz. mms&z&muz^-t. mmi^^m. 
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[0211] mi] 

g 1 



#^ 


ESc#(A) 








ILunL IXJ 


Cm /gJ 


mm 


Al/Cr 




Al/Cr 


1 
I 


"D Air*t^\ 

r-o/uru 3 


ouu 


'140 


n-Bu 2 Al(OCH 2 CH20Me) 


— ^ 


n-r>u 3 Al 


1 
1 


2 


P-6/Cr0 3 


600 


440 






n-BU 3 Al 


1 


3 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 NMe z ) 




n-Bu 3 Al 


1 


4 


r-6/Cr0 3 


600 


440 


n-Bu2Al(OCH 2 CI kNCHkCI^CHiC] I 2 ) 


1 


n-BujAl 


1 


5 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


} 


BtjAl 


1 


6 


r-6/CrC>3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


! 


i-BusAl 


1 


7 


P-6/C1O3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-Hx 3 Al 


1 : 


8 


P-6/Cr0 3 


500 


450 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-Bu 3 Al 


1 


9 


P-6/Cr0 3 


700 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-BujAl 


1 


10 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-Bu 3 Al 


1 


11 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


n-Bu 3 Al 


2 


12 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-Bu 3 Al 


2 


13 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


} 


n-BujAl 


1 


14 


HA30W 


600 


420 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


] 


n-Bu 3 Al 


1 


15 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-Bu 3 Al 


1 


16 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-BujAl 


1 


17 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 




n-Bu 3 Al 


2 


18 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


} 


n-BujAl 


1 




P-6/CrO, 


600 


440 








0 


fcfc!S0»2 


P-6/CrO, 


600 


440 


n-Bu,AirOCHoCHoOMe > ) 

1 1 XJ U-JJXkll \_/ V^J. ±2. J 


] 




0 


tfc(K«3 


P-6/CrO* 


600 


440 






n-Ru,A1 

J 1 XJ 


] 


wu 


P-6/CrO, 


600 


440 


1 1 JJ U2AH ( \yvi J. 2 ^i- xy^Jxvxys J 


. 


J ID U4 3 xvl 


] 


tfc«W5 


P-10/CrO, 


600 


290 


n-Bu.AlfOCH^CH^OMe) 

1 1 XJ WJil 11 v_/ \sx xy \_/X J. 9 \SXVXV 1 


2 


n-Bu^Al 

tl XJ 


2 


fcfcRW6 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


0.05 


n-Bu 3 Al 


0.05 


tfctt«7 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


5 


n-Bu 3 Al 


5 


ttm\s 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


n-Bu 3 Al 


1 


MM 9 


P-6/Cr0 3 


600 


440 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


11-BU3AI 


1 


mm io 


HA30W 


600 


420 




0 




0 


thft^J 11 


HA30W 


600 


420 


n-Bu 2 Al(OCH 2 CH 2 OMe) 


1 


n-Bu 3 Al 


1 


\mm 12 


969E) 


600 


280 


n-Bu 2 Al(OCH 2 CH 2 OMc) 


1 


n-Bu 3 Al 


1 




P-6/C1O3 


600 


440 


Et 2 Al(OEt) 


1 


n-Bu 3 Al 


1 


JfcRffl 14 


P-6/Cr0 3 


600 


440 


mo 


1 


H:t 2 ALTOEt) 


1 



P - 6 : yW(^E?a450m 2 /g,m#«r.W/g,¥^@4OMrn) 
HA30W : 

P - 1 0 : »W (it3*Sf2.300m 2 /g,m#» 1.5cm 3 /g,¥*&&@ 40 Mm) 

969 I D : 74 J ?7* aftfeJH (MftJ**=1.0%. ft^ffig 3 lOmVg > *B15L#8f 1.2cm 8 /g. **&ttffi 80 0 m) 
[0212] [*2] 
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(MPa) 


Hc/ETc 
(XttHp/BTp) 


CO 






1 


0.1 


8.4 X10" 4 


102 


4 




2 


0.1 


8.4 X10" 4 


102 


4 




3 


0.1 


8.4 X10" 4 


102 


4 




4 i 


0.1 


8.4 XlO" 4 


102 


4 




5 


0.1 


8.4 X10- 4 


102 


4 




6 ! 


0.1 


8.4 X10 4 


102 


4 




7 


0.1 


8.4 xio 4 


102 


4 




8 


0.3 


2.7 xiO" 3 


105 


2.5 




9 


0.1 


7.6 X10" 4 


95 


4 




10 


0.1 


8.1 xio 4 


100 


6 




11 


0.1 


8.9 xio 4 


105 


0.2 




12 


0.1 


8.9 xiO" 4 


105 


1 




13 


0.3 


7 0 X 1 (V 4 


98 


6 




14 


0.1 


8.4 X10" 4 


102 


4 




1 J 


U.UJ / 


1.2 X 10 * 




-J 




16 




1 J^R o.3 A 10 
z©@ 8 5X10"* 

^ 1-4 O.J IV 


1 R5 1 B iAi 
iWtB 103 


S 4tt:=o 13 




17 


0.1 


8.9 xio 4 


105 


1 




18 


0.1 


8.4X10" 4 


102 


4 


.jW* Qru r tfrS- 




U. 1 


8.4 A 10 


1UZ 


C 

J 






n 1 
U. 1 


O il V 1 A- 4 


1 no 

1UZ 








n 1 

U. 1 


o.4 A 10 




4 




ttiwfl 4 


0 


0 


103 


4 




mm s 


0.1 


8.1 XIO" 4 


96 


0.2 




mm 6 


0.1 


8.5 XI O 4 


103 


4 






0.1 


7.0 XIO 4 


90 


0.2 








8.1 xio 7 


102 


4 






1.5 


1.3 XIO 2 


95 


6 




ttWl 10 


0.1 


8.4 XIO" 4 


102 


5 




fcfcttflll 


0 


0 


103 


4 




tfcttW 12 


0.1 


8.1 XIO" 4 


100 


4 




tt«« 13 


0.1 


8.1 xio 4 


100 


4 




fcfc&M 14 


0.1 


8.9 XIO" 4 


105 


6 





* EPI± Hp/BTp, ffitt Hc/ETc roffiSr^l" 
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#^ 


Si* 

(g/g-hr) 


HLMFR 
(g/lOmin) 


(e/cm 3 ) 


Mn 
(xio 4 ) 


Mw 
(xio*) 


MW/iVLn. 


(hr) 


ESCR 
(hr) 


i 


3400 


6.1 


0.944 


2.1 ; 


35.2 


16.8 


74 


420 


2 


3100 


6.3 


0.944 


2.0 


34.9 


17.5 


75 


420 


3 


3200 


5.9 


0.943 


2.2 


37.8 


17.2 


76 


410 


4 


3300 


6.2 


0.942 


2.1 


35.3 


16.8 


74 


430 


5 


3300 


6.2 


0.944 


2.1 


37.8 


18.0 


72 


440 


6 


3400 


6.0 


0.944 


2.2 | 


38.7 


17.6 


73 


430 


7 


3200 


6.1 


0.943 


2.0 


34.0 


17.0 


74 


410 


8 


2800 


5.8 


0.942 


1.8 


35.6 


19.8 


78 


440 


9 


3000 


6.3 


0.942 


2.8 


35.4 


12.6 


66 


400 


10 


2800 


6.3 


0.944 


2.3 


40.9 


178 


74 


420 


11 


3800 


5.9 


0.944 


2.2 


39.6 


18.0 


72 


420 


12 


2700 


5.8 


0.944 


1.8 


36.0 


20.0 


76 


440 


13 


3000 


6.1 


0.943 


2.0 


34.6 


17.3 


74 


420 


14 


3300 


6.3 


0.944 


2.1 


35.6 


17.0 


75 


410 


15 


3200 


6.1 


0.943 


2.4 : 


35.4 


14.8 


72 


400 




1 © S 3600 

2 SB 3300 


D.U 






jO.o 


on a 




A60 


17 


1400 


5.8 


0.943 


1.6 


35.2 


22.0 


72 


410 


18 


1200 


5.9 


0.944 


1.9 


35.4 


18.6 


70 


400 


vasm i 
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